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wherein, represents a C-j to C 8 alkyl group, which 
may have a substituent, except for a methyl group, a C 3 
to C 7 cycloalkyl group, a 3-tetrahydrofuryl group, an 2- 
indanyl group, etc., R 2 represents a C 1 to C 4 alkyl 
group, R 3 represents a hydrogen atom, a C-, to C 5 alkyl 
group, which may have a substituent, a C 3 to C 7 
cycloalkyl group, etc., R 4 represents a hydrogen atom, a 
Ct to C5 alkyl group, which may have a substituent, a 
halogen atom, etc., R 5 , R 6 , R 7 , and R 8 independently 
represent a hydrogen atom, a C-i to C 5 alkyl group, 
which may have a substituent, etc., X represents - 
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Description 
TECHNICAL FIELD 

5 [0001] The present invention relates to a novel 3-anilino-2-cycloalkenone derivative having a phosphodiesterase 
(PDE) IV inhibitory activity. 

BACKGROUND ART 

io [0002] The intracellular second messenger cAMP is involved in relaxation of airway smooth muscles and regulation 
of the functions of inflammatory cells. cAMP is broken down by phosphodiesterase (PDE) and becomes inactive 5'- 
AMP. It is considered that an increase in concentration of cAMP due to suppression of cAMP metabolism by PDE would 
give bronchodilating and anti -inflammatory actions and would exhibit a therapeutic effect on inflammatory diseases 
such as asthma [Eur. Respir. J., 7, 579 (1994)]. Up to now, PDE has been classified into five types of isozymes (i.e.., 

75 types I to V PDE). Their distributions differ among tissues [Trends Pharmacol. ScL, 12, 19 (1991)]. This suggests a pos- 
sibility that selective inhibitors of PDE isozymes would result in tissue specific. increase of intracellular cAMP concen- 
tration. , 

[0003] It is reported that a specific inhibitor of type IV PDE isozyme suppresses inflammatory cells functions 
[Thorax, 46, 512 (1991)] and is useful for inflammatory diseases such as asthma [J. Pharmacol. Exp. Ther., 266, 306 
20 (1993)] and dermatitis [Br. J. Pharmacol., 112, 332 (1994)] and autoimmune diseases such as multiple sclerosis 
[Nature Medicine, 1, 244 (1994)] and rheumatoid arthritis [Clin. Exp. Immunol.; 100, 126 (1995)]. In addition, it is 
thought that cardiovascular side effect caused by non-selective PDE inhibitors such as theophylline could be reduced 
by using selective type IV PDE inhibitor. Rolipram of the following formula (Japanese Unexamined Patent Publication 
(Kokai) No. 50-1 57360), is known as a compound having a specific inhibitory activity against type IV PDE. 



6 



35 

[0004] Other compounds having a specific inhibitory activity against type IV PDE are known (WO94/101 18, 
W094/1 2461, Japanese Unexamined Patent Publication (Kokai) No. 5-117259, Japanese Unexamined Patent Publica- 
tion (Kbkai) No. 7-101 861 , WO95/03794, WO95/08534, etc.), but they have not been clinically applied up to now. Devel- 
opment of more useful compounds is desirable. 
40 [0005] A compound having the formula (IV): 



50 wherein R represents a hydrogen atom or a methyl group has been known [Tetrahedron Letters, 25, 5023(1984)], but 
there is no description regarding the physiological activity of this compound. Japanese Unexamined Patent Publication 
(Kokai) No. 49-85050 describes that the compound having formula (V): 
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(V) 



t 

H* 



has a pharmacological action against an analgesic, sedative, antipyretic, ataractic, anticonvulsive, and other pharma- 
cological actions against the central never system and a hypoglycemic, but does not describe a PDE IV inhibitory activ- 
ity. 

DISCLOSURE OF THE INVENTION . 

[0006] Accordingly, an object of the present invention is to provide a novel compound having a type IV PDE inhibi- 
tory activity. 

[0007] In accordance with the present invention, there are provided a 3-anilino-2-cycloalkenone derivative having 
the formula (I): 

O 

wherein R-, represents a C-| to C 8 alkyl group which may have a substituent, except for an unsubstituted methyl group, 
a C 3 to C 7 cycloalkyl group, a C 6 to C 10 bicycloalkyl group, a 3-tetrahydrofuryl group, or an indanyl group, R 2 represents 
a to C 4 alkyl group, R 3 represents a hydrogen atom, a C-i to C 5 alkyl group which may have a substituent. a C 3 to 
Cy cycloalkyl group, or an acyl group, R 4 represents a hydrogen atom, a to C 5 alkyl group which may have a substit- 
uent, a halogen atom, a group having the formula (II); 



R',o (II) 



wherein R 9 and R 10 independently represent a C-j to C 5 alkyl group, or a group having the formula (III): 




(i i i) 



wherein, n represents an integer of 2 to 6, provided that one CH 2 group may be substituted with one hetero atom 
selected from the group consisting of oxygen, nitrogen, and sulfur, R 5 , R 6 , R 7 , and R 8 independently represent a hydro- 
gen atom, a C 1 to C5 alkyl group which may have a substituent, or a phenyl group which may have a substituent, X rep- 
resents -(CR 11 R 12 ) n * wherein R n and R 12 independently represent a hydrogen atom, a C-j to C 5 alkyl group which may 
have a substituent, or a phenyl group which may have a substituent, and n represents an integer of 0 to 2 or -NR 13 - 
wherein R 13 represents a hydrogen atom or a to C 5 alkyl group which may have a substituent, and its optical isomers 
or a pharmaceutical ly acceptable salt thereof or a hydrate thereof or a solvate thereof. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

[0008] The present inventors conducted a search for a novel compound having a type IV PDE inhibitory activity 
and, as a result found that the above 3-anilino-2-cycloalkenone derivative had a strong type IV PDE inhibitory activity 
5 and had a bronchodilator and anti-inflammatory effects, whereby the present invention was completed. 
[0009] The present invention will now be explained in detail below. 

[0010] As the Rt in the above general formula (I), a to C 8 linear or branched alky! group (for example, methyl, 
ethyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, 1 ,1-dimethylpropyl, n-hexyl, 1-methylpentyl, 1,1- 
dimethylbutyl, n-heptyl, n-octy!) may be mentioned. These may have a substituent group (for example, a halogen atom; 
io a hydroxyl group; a nitro group; a cyano group; an amino group; a carboxyl group; a cydoalkyl group; a haloalkyl group; 
a carbamoyl group; an alkoxy group; an alkylcarbonyl group; an aryl group which may include at least one hetero atom 
selected from the group consisting of oxygen, nitrogen, and sulfur, etc.). 

[0011] As the substituted C n to C 8 alkyl group, for example, cyclopropylmethyl, (l-phenylcyclopropyl)methyl, (1- 
methylcyclopropyl)methyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexyimethyl, benzyl, phenethyl, 3-phenylpropyl, 4- 

15 phenylbutyl, 1 -naphthylmethyl, 2-naphthylmethyl, 2-(1-naphthyl)ethyl, 2-(2-naphthyl) ethyl, 2-indanylmethyl, 2-(2-inda- 
nyl)ethyl, etc. may be mentioned. Here, an unsubstituted methyl group is excluded from R v Further, as R 1t a C3 to C7 
cydoalkyl group (for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc.), a C 6 to C 10 bicy- 
cloalkyl group [rel(1 R,2R,4S)bicyclo[2.2.1]hept-2-yl group, etc.], 3-tetrahydrofuryl, or indanyl may be mentioned. As R 1( 
preferably a C 4 to C 6 alkyl group, a C 4 to C 7 cydoalkyl group, a C 6 to C 8 bicycloalkyl group, a to C 5 alkyl group hav- 

20 ing, as a substituent group, a phenyl group, a naphthyl group, an indanyl group, or a C 3 to C 7 cydoalkyl group which 
may have a substituent, a 3-tetrahydrofuryl group, or an indanyl group may be mentioned. More preferably cyclopentyl, 
cydohexyl, cyclopropylmethyl, cyclopentylmethyl. 2-(2-indanyl) ethyl, rel (1R,2R,4S)bicyclo[2.2.1]hept-2-yl, or 2-indanyl 
may be mentioned. 

[0012] As R 2 , a to C 4 linear or branched alkyl group (for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, see- 
ps butyl, t-butyl, etc.) may be mentioned. Preferably, methyl or ethyl, more preferably methyl may be mentioned. 

[0013] AS R 3 , a C 1 to C 5 linear or branched alkyl group (for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec- 
butyl, t-butyl, n-pentyl, etc.) may be mentioned. These may have a substituent group (for example, a halogen atom; a 
hydroxyl group; a nitro group; a cyano group; an amino group; a carboxyl group; a cydoalkyl group; a haloalkyl group; 
a carbamoyl group; an alkoxy group; an alkylcarbonyl group; an aryl group which may include at least one hetero atom 
30 selected from the group consisting of oxygen, nitrogen, and sulfur, etc.). As the substituted to C 5 alkyl group, for 
example, benzyl, phenethyl, 3-phenylpropyl, 4-phenyibutyl, 5-phenylpentyl, 1 -naphthylmethyl, 2-naphthylmethyl, 2-pyri- 
dylmethyl, 3-pyridyl methyl, 4-pyridylmethyl, furylmethyl, thiazolylmethyl, 2-quinolyimethyl, etc. may be mentioned. Fur- 
ther, as R 3 , a hydrogen atom, a C 3 to C 7 cydoalkyl group (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cydoheptyl, etc.) or an acyl group (e.g.. formyl, acetyl, propionyl, benzoyl, etc.) may be mentioned. As R 3 , preferably a 
35 hydrogen atom; a C-j to C 5 alkyl group; a C 3 to C 7 cydoalkyl group; or a C-i to C2 alkyl group which may have, as a sub- 
stituent group, an aryl group which may include at least one hetero atom selected from the group consisting of oxygen, 
nitrogen, and sulfur may be mentioned. More preferably, a hydrogen atom, methyl, propyl, pentyl, cyclopentyl, 2-pyridyl- 
methyl, 3-pyridylmethyl. 4-pyridylmethyl, benzyl, 2-quinolylmethyl, 1 -naphthylmethyl, 2-naphthylmethyl, or acetyl may 
be mentioned. 

40 [0014] As R 4 , a hydrogen atom, a C 1 to C 5 linear or branched alkyl group (e.g., methyl, ethyl, propyl, isopropyl, 
butyl, sec-butyl, t-butyl, pentyl, etc.) may be mentioned. These may have a substituent group (e.g., a halogen atom; a 
hydroxyl group; a nitro group; a cyano group; an amino group; a carboxyl group; a cydoalkyl group; a haloalkyl group; 
a carbamoyl group; an alkoxy group; an alkylcarbonyl group; an aryl group which may include at least one hetero atom 
selected from the group consisting of oxygen, nitrogen, and sulfur, etc.). Further, as the R 4 , a halogen atom (e.g., a 

45 chlorine atom, a bromine atom, an iodine atom, etc.) or a group having the following general formula (II) or general for- 
mula (111) may be mentioned. 



50 




(II) 
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(CH2)n 



N-C— 



(III) 



10 

[0015] As the R 9 and R 10 having the above formula (II), independently, a to C 5 linear or branched aJkyl group 
(e.g., methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, t-butyl; perrtyl, etc.) may be mentioned. As specific examples of 
the group having the above formula (II), a 1-azetidinemethyl group, a 1-pyrrolidinem ethyl group, a 1 -piperidinemethyl 
group, a 1 -homopiperidinem ethyl group, a 1 -piperadinemethyl group, a morpholinomethyl group, etc. may be men- 
15 tioned. 

[0016] The n in the general formula (III) represents an integer of 2 to 6. Further one CH 2 group may be substituted 
with at least one hetero atom selected from the group consisting of oxygen, nitrogen, and sulfur. As R4, preferably a 
hydrogen atom, a halogen atom, a C-i to C3 alkyl group, adimethylaminomethyl group, a morpholinomethyl group, or a 
benzyl group may be mentioned. 

20 [0017] As R 5 , R 6 , R 7 , and R 8 , independently, a hydrogen atom, a to C 5 linear or branched alkyl group (e.g., 
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, t-butyl, pentyl, etc.) or a phenyl group (e.g., phenyl, 4-methylphenyl, 4- 
chlorophenyl, etc.) may be mentioned. The C1 to C 5 alkyl group and phenyl group may have a substituent group (e.g., 
a halogen atom; a hydroxyl group; a nitro group; a cyano group; an amino group; a carboxyl group; an alkyl group; a 
cycloalkyl group; a haloalkyl group; a carbamoyl group; an alkoxyl group; an alkylcarbonyl group; an aryl group which 

25 may include at least one hetero atom selected from the group consisting of oxygen, nitrogen, and sulfur, etc.). As R 5 , 
Rg, R 7 , and R 8 , preferably a hydrogen atom or a methyl group may be mentioned. 

[0018] As X, -(CRuR^ln-, wherein, R^ and R 12 independently represent a hydrogen atom, an unsubstituted or 
substituted C-j to C5 alkyl group, or an unsubstituted or substituted phenyl group, n represents an integer of 0 to 2 or - 
NR 13 -, wherein. R 13 represents a hydrogen atom, a C<j to C 5 linear or branched alkyl group (e.g., methyl, ethyl, propyl, 

30 isopropyl, butyl, sec-butyl, t-butyl, pentyl, etc.) may be mentioned. It may have a substituent group (e.g., a halogen 
atom; a hydroxyl group; a nitro group; a cyano group; an amino group; a carboxyl group; a cycloalkyl group; a haloalkyl 
group; a carbamoyl group; an alkoxyl group; an alkylcarbonyl group; an aryl group which may include at least one het- 
ero atom selected from the group consisting of oxygen, nitrogen, and sulfur, etc.). As examples of a substituted alkyl 
group, benzyl, phenethyl, 3-phenylpropyl, 4-phenylbutyl, 5-phenylpentyl, pyridylmethyl, furylmethyl, or thiazolyimethyl 

35 may be mentioned; As X, preferably a case of -(CR-i ^ Ri2) n -, where n is 0 or 1 (when n is 1 Rj j and R n2 are preferably, 
independently, a hydrogen atom or a methyl group) or a case of -NR 13 - where R 13 is a hydrogen atom, a to C 3 alkyl 
group, or a benzyl group may be mentioned. 

[0019] As specific compounds having the above formula (I), the compounds produced in the Examples shown 
below may be mentioned. . 

40 [0020] The compound having the above general formula (!) have asymmetric carbon atoms and include optical iso- 
mers. The optical isomers are also within the scope of the present invention. Further, salts of the compounds having 
the above general formula (I) and their optical isomers are also included in the present invention. As the salts, pharma- 
ceutical^ acceptable salts are preferred. For example, inorganic acid salts such as hydrochlorides, hydrobromides, 
hydroiodides, and phosphates, etc. and organic acid salts such as oxalates, maleates, fumarates, lactates, malates, cit- 

45 rates, tartarates, benzoates, rriethanesulfonates, and p-toluenesulfonates, etc. may be mentioned. 

[0021] Further, the present invention includes hydrates and solvates of the compounds having the above general 
formula (I), their optical isomers, and their salts. As the solvent for the solvates, methanol, ethanol, isopropanol, butanol, 
acetone, ethyl acetate, chloroform, etc. may be mentioned. 

[0022] The compound having the above general formula (I) may be produced by a known method (Japanese Unex- • 
50 amined Patent Publication (Kokai) No. 49-85050).. Examples of the production method will be explained with reference 
to the following reaction schemes. 
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Production Method 1 
[0023] 



w 



15 



20 



25 



30 



35 




(XO (IX) 



40 [0024] The compounds (VIII), (IX), and (XI) in the above reaction scheme each correspond to a compound having 
the above general formula (I). 

Step 1 : The compound (VIII) is synthesized from the aniline derivative(VI) and 1 ,3-dione (VII) by a dehydration con- 
densation reaction. The reaction is carried out in the presence or absence of a solvent, which does not affect the 

45 reaction (e.g., an aliphatic hydrocarbon such as pentane and hexane; a halogenated hydrocarbon such as dichlo- 
romethane, chloroform, and carbon tetrachloride; an aromatic hydrocarbon such as benzene and toluene; an ether 
such as diethyl ether, tetrahydrofuran, and dioxane; an alcohol such as methanol and ethanol; dimethylformamide; 
etc.). The reaction temperature is not particularly limited, but the reaction is carried out normally from room tem- 
perature to the boiling point of the reaction solvent. Further, in some cases, a condensation agent (for example, 

so anhydrous potassium carbonate, anhydrous sodium carbonate, p-toluenesulfonic acid, calcium chloride, or acetic 
acid) may be added. When an aromatic hydrocarbon (benzene, toluene, etc.) is used as the reaction solvent, the 
reaction may be carried out, while azeotropically separating the water produced. The compound obtained by this 
reaction can be purified by known methods (for example, crystallization, recrystallization, chromatography, etc.) 
Step 2: A compound (VIII) where R 4 is a hydrogen atom is reacted with a halogenating agent to give the compound 

55 (IX), where Y is a halogen atom. As the halogenating agent, for example, N-chlorosuccinimide, N-bromosuccinim- 
ide, and N-iodosuccinimide may be used. The solvent may be any which does not affect the reaction. For example, 
ethanol, methanol, water, etc. is preferable. The compound obtained by.this reaction is purified by known methods 
(for example, crystallization, recrystallization, chromatography, etc.) 
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Step 3: According to the production method described in Japanese Unexamined Patent Publication (Kokai) No. 49- 
85050, a compound (VIII), where R 4 is a hydrogen atom isjeacted with an amino alcohol generated by an amine 
(X) and formaldehyde in a reaction system to give the compound (XI). The compound obtained is purified by known 
methods (for example, crystallization, recrystallization, chromatography, etc.) 

Production Method 2 
[0025] 




(XIV) Base 

(XV) 



[0026] The compounds (XIV) and (XV) in the above reaction scheme correspond to compounds having the above 
general Formula (I). 

Step 4: According to the same method as in the above step 1, the compound (XII) is reacted with the compound 
(VII) give to the compound (XIII). 

Step 5: The hydroxyl group of the compound (XIII) is alkylated to give the compound '(XIV). As the alkylation 
method, the method of causing a reaction with an alkyl halide (RrZ) (wherein, Z indicate a halogen atom) in the 
presence of a base (e.g. , potassium carbonate, sodium hydride, etc.), the method of dehydration condensation with 
the alcohol derivative (R r OH) by a Mitsunobu reaction, etc. may be mentioned. 
. Step 6: When the compound (XIV) is further reacted with an alkyl halide (R3-Z), (wherein 2 indicates a halogen 
atom) in the presence of a base such as sodium hydride, the compound (XV) is obtained. 

[0027] The starting materials used in the production method 1 and the production method 2 may be commercially 
available compounds, but the 1 ,3-dione may also be produced by known methods (Japanese Unexamined Patent Pub- 
lication (Kokai) No. 59-25392, Japanese Unexamined Patent Publication (Kokai) No. 61-57583, U.S. Patent 3671589). 
[0028] When the compound of the present invention is used as a therapeutic agent, it can be administered alone 
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or together with a pharmaceutical^ acceptable carrier. The composition is determined by the solubility of the com- 
pound, its chemical properties, the delivery route, medication plan, etc. 

[0029] . For example, it may be orally administered in the form of granules, powders, tablets, pills, hard gelatin cap- 
sules, soft gelatin capsules, syrups, emulsions, suspensions, or liquids or may be administered by non-oral route such 
as an injection (intravenous, intramuscular, subcutaneous), ointments, suppositories, aerosols, etc. Alternatively, it may 
be made a powder for injection which is prepared at the time of use. Pharmaceutical use organic or inorganic solid or 
liquid carriers or diluents which are suitable for oral, rectal, non-oral, and topical administration may be used together 
with the compound of the present invention. For example, in the case of an oral administration, the compound can be 
prepared in the desired form by using an excipient such as lactose, D -glucose, corn starch, or sucrose, a disintegrants 
such as calcium carboxymethylcellulose or hydroxypropyl cellulose, a lubricants such as calcium stearate, magnesium 
stearate, talc, polyethylene glycol, or hydrogenated oil, a humectants such as hydroxypropylcelluiose, hydroxypropyl - 
methylcellulose, carboxymethylcellulose, polyvinyl alcohol, gelatin, or arabia gum, and a surfactant and flavoring 
agents, etc. may be used to prepare the desired form of administration, if necessary. 

[0030] Further, in the case of a non-oral preparation , a diluent such as water, ethanol, glycerine, propylene glycol, 
polyethylene glycol, agar, or tragacanth gum may be used and if necessary a solution adjuvant, buffer, preservative, fla- 
voring agent, colorant, etc. may be used. Pharmaceutical compositions may be prepared by general methods. 
[0031] The clinical dosage generally ranges 0.01 to 1000 mg in terms of the compound of the present invention per 
adult per day when orally administered, preferably 0.01 to 100 mg, but it is more preferable to suitably adjust this 
depending upon the age, condition, symptoms, other drugs administered at the same time, etc. The daily dosage of the 
drug (i.e., the compound of the present invention) may be administered once a day or twice or three times a day with 
suitable intervals or intermittently Further, when used as an injection, one dosage in an amount of 0.001 to 100 mg per 
adult in terms of the compound of the present invention is preferably administered continuously or intermittently. Fur- 
ther, when used as a topical agent, a substrate containing, for an adult, 0.01 to 1 .0% of the compound of the present 
invention is coated one or more times at the affected location, but it is preferable to suitably adjust this in accordance 
with the age, disease conditions, symptoms, existence of concomitant administration, etc. . 
[0032] The present invention will be explained more specifically below with reference to the Examples and Test 
Examples, but of course' the present invention is not limited in scope by these Examples and Test Examples. 

* * 

Examples 
Example 1 

Synthesis of 3-(3-cvdODentvloxv-4-methoxvanilinoV2-cvdooenten-1-one (Compound No. 1 of Table 1) 

(1) Synthesis of 3-cvclopentyloxv-4- methoxynitrobenzene 

[0033] .10.00 g (59 mmole) of 2-methoxy-5-nitrophenol, 11.01 g (74 mmole) of bromocyclopentane, 10.21 g (74 
mmole) of potassium carbonate, and 0.98 g of potassium iodide were added in 50 ml of N.N-dimethylformamide and 
the mixture was stirred for one night at room temperature. This solution was diluted with 200 ml of methylene chloride 
and washed with water. The organic solution was dried over anhydrous magnesium sulfate, the solvent was evaporated 
in vacuo, to obtain a residue as a yellow solid. This residue was purified by flash chromatography (Si0 2 : eluted by gra- 
dient of range from 40% ethyl acetate/hexane to 45% ethyl acetate/hexane). The solvent was removed and the residue 
dried in vacuo to obtain 3-cyclopentyloxy-4-methoxynitrobenzene 12.52 g (yield 89.3%) as a yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.64-1.68 (2H, m), 1.83-1.92 (4H, m), 1.99-2.05 (2H, m), 3.95 (3H, s), 4.85 (1H, m), 
6.89 (1H, d, J=8.79 Hz), 7.74 (1H, d, J=2.44 Hz), 7.88 (1H, dd. J=8.79, 2.44 Hz) 

(2) Synthesis of 3-cvclopentyloxy-4-methoxvaniline 

[0034] 1 .50 g (6.32 mmole) of 3-cycIopenty1oxy-4-methoxynitrobenzene was dissolved in a solution of 20 ml of 
methanol and 4 ml of methylene chloride. To this solution was added 150 mg of 10% Pd/C. Under H 2 stream (pressu- 
rized to 4.0 kgf/cm 2 ), the mixture was vigorously stirred for 1 hour. Next, the undissolved material in the reaction solution 
was removed by filtration and the filtrate was evaporated in vacuo to obtain a crude product 1 .31 g as a brown oil. The 
crude product obtained here had a sufficient purity without purification, so could be used for the next reaction as it was. 

1 H-NMR (400 MHz, CDCI 3 ) 6 1.55-1.63 (2H, m), 1.80-1.92 (6H, m), 3.41 (2H, broad s). 3.77 (3H, s), 4.72 (1H, m), 
6.22 (1H, dd, J=8.30, 2.44 Hz), 6.31 (1H, d, J=2.44 Hz), 6.70 (1H, d, J=8.30 Hz) 
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(3) Synthesis of 3-(3-cvclopentvloxv-4-methoxyanilino)-2-cvcloperTten-1-one 

[0035] 1.04 g (5.02 mmole) of 3-cyclopentyloxy-4-methoxyaniline, 0.51 g (5.02 mmole) of 1,3-cyciopentanedione, 
and 0.03 g of p-toluenesulfbnic acid were dissolved in 30 ml of benzene and the solution was heated reflux in an appa- 
5 ratus fitted with a water separation tubejor 3 hours, while azeotropically separating the water produced. After the reac- 
tion, the solution was cooled to room temperature, a yellow crystal was precipitated. The precipitated yellow crystal was 
collected by suction filtration, and the crystal was washed with diethyl ether, then dried to obtain the title compound 1.16 
g (yield 80.4%) as a pale yellow crystal. . 

io 1 H-NMR (400 MHz, CDCI 3 ) 8 1.52-1.63 (2H, m), 1.81-1.96 (6H, m), 2.47 (2H, m), 2.73 (2H, m), 3.84 (3H, s), 4.72 

(1H, m), 5.46 (1H, s), 6.41 (1H, broad s), 6.67 (1H, dd, J=8.30, 2.44 Hz), 6.73 (1H, d, J=2.44 Hz), 6.82 (1H, d, 
J=8.30 Hz) 

Example 2 

15 

Synthesis of 3-(3-cvdopentvloxv-4-methoxvanilinoV 2-cvclohexen-1 -one (Compound No. 2 of Table 1) ' 

[0036] 0.98 g (4.73 mmole) of the 3-cyclopentyloxy-4-methoxyaniline produced in Example 1(2) and 0.53 g (4.73 
mmole) of 1 ,3-cyclohexanedione were dissolved in 50 ml of benzene. According to the similar procedure as Example 
20 1 (3), the title compound 1 .25 g (yield 87.9%) was obtained as a yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.55-1.96 (8H, mj, 2.03 (2H, m, J=6.35 Hz), 2.35 (2H, t, J=6.35 Hz), 2.48 (2H, t, 
J=6.35 Hz), 3.83 (3H, s), 4.71 (1H, m), 5.43 (1H, s), 6.17 (1H, broad s), 6.67-6.69 (2H, m), 6.80 (1H, m) 

25 Example 3 

Synthesis of 3-(3-cvdopentyloxy-4-methoxvanilino)- 5,5-dimethyl-2-cvclohexen-1-one (Compound No. 3 of Table 1) 

[00371 0.91 g (4.40 mmole) of the 3-cyclopentyloxy-4-methoxyaniline produced in Example 1(2) and 0.62 g (4.40 
30 mmole) of dimedone were dissolved in 30 ml of benzene and heated reflux in an apparatus similar to that of Example 
1 (3) for 5 hours. After the reaction, the benzene was removed in vacuo to obtain a residue as a brown oil. The residue 
was purified by flash chromatography (Si0 2 : eluted by gradient in range from 2% methanol/methylene chloride to 4% 
" methanol/methylene chloride). The solvent was removed and the residue dried in vacuo to obtain the title compound 
0.98 g (yield 67.6%) as a yellow solid. 

35 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.11 (6H, s). 1.52-1.66 (2H, m), 1.74-2.00 (6H, m), 2.21 (2H, s), 2.31 (2H, s), 3.83 
(3H, s), 4.72 (1 H. m), 5.43 (1 H, s), 6.09 (1 H, broad s), 6.68-6.70 (2H, m), 6.80 (1 H, m) 

Example 4 

40 

Synthesis of 3-(3-cyclopentyloxy-4-methoxyanilinoV2-methyl-2-cvclopenten-1-one (Compound No. 4 of Table 1) 

[0038] 0.91 g (4.40 mmole) of 3-cyclopentyloxy-4-methoxyaniline produced in Example 1(2), 0.49 g (4.40 mmole) 
of 2-methyl-1,3-cyclopentanedione, and 0.02 g of p-toluenesulfonic acid were dissolved in 50 ml of benzene. The rest 
45 of the procedure was performed based on Example 1(3), the title compound 1 .27 g (yield 96.2%) was obtained as a 
black oil. 

1 H-NMR (400 MHz, CDCl 3 ) 8 1.68 (3H, s), 1.61-1.96 (8H, m), 2.38-2.40 (2H, m), 2.56 (2H, m), 3.86 (3H, s), 4.75 
(1 H, m), 6.53 (1 H, broad s), 6.69-6.72 (2H, m), 6.82-6.84 (1 H, m) 

50 

Example 5 

Synthesis of 3-f3-cvdopentvloxv-4-methoxvanilino)-5-methvl-2-cvclohexen-1-one (Compound No. 5 of Table 1) 

55 [0039] According to the similar procedure as in Example 1(3), using 0.83 g (4.01 mmole) of the 3-cyclopentyloxy- 
4-methoxyaniline produced in Example 1(2) and 0.51 g (4.01 mmole) of 5-methyl-1,3-cyclohexanedione, the title com- 
pound 1.12 g (yield 88.2%) was obtained as a light yellow solid. 
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1 H-NMR (400 MHz, CDCI 3 ) 6 1.08 (3H, d. J=5.86 Hz), 1.55-1.61 (2H. m), 1.77-1.96 (6H, m), 2.00-2.08 (1H, m), 
2.22-2.31 (2H, m), 2.36-2.42 (2H, m), 3.82 (3H, s), 4.70 (1H, m), 5.41 (1H, s), 6.37 (1H, broad s), 6.66-6.68 (2H, 
m), 6.78-6.80 (2H, m) 

5 Example 6 

Synthesis of 2-chloro-3-(3-cvclopenW^ (Compound No. 6 of Table 1) 

[0040] To a solution 0.49 g (1.69 mmole) of the 3-(3-cyclopentyioxy-4-methoxyanilino)-2-cyclopenten-1-one pro- 
io duced in Example 1(3) in 5 ml of an ethanol-water (9:1) solution was added 0.25 g (1.86 mmole) of N-chlorosuccinim- 
ide. The mixture was stirred at room temperature for 1 .5 hours. After the reaction, the solvent was removed in vacuo. 
Next, the residue obtained was diluted with 100 ml of ethyl acetate and the solution was successively washed with a 
saturated sodium hydrogencarbonate solution and brine. The organic solution was dried over anhydrous magnesium 
sulfate, then the solvent was removed in vacuo to obtain a crude product as a black oil. The crude product obtained here 
is was purified by flash chromatography. The solvent was removed and the residue dried in vacuo to obtain the title com- 
pound 6.45 g (yield 82.5%) as a light pink solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.53-1.72 (2H, m), 1.92-2.10 (6H, m), 2.48 (2H, m), 2.68 (2H, m), 3.90 (3H, s), 4.86 
(1 H, m), 6.74-6.75 (2H, m), 6.85 (1 H, d, J=8.30 Hz), 7.25 (1 H, broad s) 

20 

Example 7 

Synthesis of 2-bromo-3-r3-cvclopentvloxv-4-methoxvanilino)-2-cvclopenten-1-one (Compound No. 7 of Table 1) 

25 [0041] According to the same procedure as in Example 6, using N-bromosuccinimide, instead of the N-chlorosuc- 
cinimide, the title compound (yield 61 .0%) was obtained as a gray solid. 

1 H-NMR (400 MHz, CDC! 3 ) 5 1.55-1.72 (2H, m), 1.74-2.05 (6H, m). 2.51 (2H, m), 2.69 (2H, m), 3.86 (3H, s), 4.76 
(1H, m), 6.75-6.77 (2H, m), 6.86 (1H, d, J=7.81 Hz), 7.28 (1H, broad s) 

30 

Example 8 

Synthesis of 3-[3-[rel(1R,2R,4S)-bicvclof2.2.11hept-2-vloxyH-methoxvanilino1-2-cvclopenten-1-one (Compound No. 8 
of T a ble 1 ) 

. 35 

(1) Synthesis of 3-[rel(1 R,2R 1 4S)-bicvclof2.2.nhept-2-vloxv1-4-methoxvnitrobenzene 

[0042] 1.50 g (8.87 mmole) of 2-methoxy-5-nitrophenol, 1.04 g (8.87 mole) of rel(1R,2S,4S)-2-hydroxybicy- 
clo[2.2.1]heptane, and 3.49 g (13.30 mole) of triphenylphosphine were dissolved in 50 ml of dried tetrahydrofuran. To 

40 this solution was carefully dropwise added 2.32 g (13.30 mole) of diethylazodicarboxylate. The reaction solution was 
heated reflux for 22 hours, then was diluted with 1 00 ml of diethyl ether and successively washed with sodium hydroxide 
and water. The organic solution was dried over anhydrous magnesium sulfate and the solvent was removed in vacuo to 
obtain a residue as a brown oil. The residue was purified by flash chromatography (Si0 2 : e luted by 50% hexane/meth- 
ylene chloride). The solvent was removed and the residue dried in vacuo to obtain 3-[rel(1 R,2R,4S)-bicyclo[2.2.1]hept- 

45 2-yloxy]-4-methoxynitrobenzene 2.04 g (yield 87.2%) as a yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 6 1.18-1.26 (3H, m), 1 .49-1.65 (3H, m), 1.73 (1H, m), 1.83-1.88 (1H, m), 2.36 (1H, m), 
2.54 (1H, m), 3.94 (3H, s), 4.27 (1H, m), 6.88 (1H, d, J=8.79 Hz), 7.69 (1H, d, J=2.44 Hz), 7.87 (1H, dd, J=8.79, 
2.44 Hz) 

50 

(2) Synthesis of 3-freld R.2R.4SVbicvclor2.2.1]hept-2-vloxy1-4-methoxvaniline 

[0043] According to the same procedure as in Example 1(2), using 3-[rel(1R,2R,4S)-bicyclo[2.2.1]hept-2-yloxy]-4- 
methoxy nitrobenzene instead of 3-cyclopentyloxy-4-methoxynitrobenzene, 3-[rel(1 R,2R,4S)-bicyclo[2.2.1]hept-2- 
55 yloxy]-4-methoxyaniline was obtained as a purple oil. 

1 H-NMR (400 MHz, CDCI 3 ) 6 1.08-1.19 (3H, m), 1 .43-1 .65 (3H, m), 1.71-1.76 (2H, m), 2.31 (1H, m), 2.50 (1H, m). 
2.55-2.56 (2H, m), 3.76 (3H, s), 4.13 (1H, m), 6.21 (1H, dd, J=8.30, 2.44 Hz), 6.28 (1H, d, J=2.44 Hz), 6.70 (1H, d, 
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J=8.30Hz) 

(3) Synthesis of 3-r3-frelM R.2R.4S^bicvclor2.2.1lheDt-2-vloxv1-4-methoxvanilino1-2-cvdopenten-1-one 

5 [0044] According to the same procedure as in Example 1 (3), using 3-[rel(1 R,2R,4S)-bicyclo[2.2.1]hept-2-yJoxy]-4- 
methoxyaniline instead of 3-cyclopentyloxy-4-methoxyaniline, the title compound (yield 85.0%) was obtained as a yel- 
low solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.12-1.22 (3H, m), 1.49-1.62 (3H, m), 1.74 (2H, m), 2.33 (1H, m), 2.46-2.50 (3H, m), 
w 2.71-2.74 (2H, m), 3.84 (3H t s), 4.14 (1H, m). 5.45 <1H, s), 6.47 (1H, broad s), 6.66-6.68 (2H, m), 6.82 (1H f d, 
J=8.30 Hz) 

Example 9 

is Synthesis of 3-r3-(2-indanvloxv)-4- methoxvanilino1-2-cvclopenten-1-one (Compound No. 9 of Table 1^ 

(1) Synthesis of 3 -(2-indanvloxv)-4-methoxy nitrobenzene 

[0045] 10.00 g (59.12 mmole) of 2-methoxy-5-nitrophenol, 7.93 g (59.12 mmole) of 2-indanol, and 18^60 g (70.94 
20 mmole) of triphenylphosphine were dissolved in 250 ml of dried tetrahydrofuran. To this solution was carefully dropwise 
added at room temperature 12.36 g (70.94 mmole) of diethylazodicarboxylate. The solution was stirred at room temper- 
ature for one night, then the solution was diluted with 250 ml of diethyl ether and successively washed with IN sodium 
hydroxide aqueous solution and water. The organic solution was dried over anhydrous magnesium sulfate and the sol- 
vent was removed in vacuo to obtain a residue as a light yellow solid. The residue was purified by flash chromatography 
25 (Si0 2 : eluted by 50% hexane/methylene chloride). The solvent was removed and the residue dried in vacuo to obtain 
3-(2-indanyloxy)-4-methoxynitrobenzene 12.65 g (yield 75.0%) as a light yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 3.26 (2H, dd, J=17.09, 3.42 Hz). 3.48 (2H, dd, J=17.09. 6.83 Hz). 3.91 (3H, s), 5.26 
(1H, m), 6.90 (1H, d, J=8.79 Hz), 7.19-7.29 (4H, m), 7.81 (1H, d, J=2.44 Hz), 7.93 (1H, dd, J=8.79, 2.44 Hz) 

30 

(2) Synthesi s of 3-(2-indanyloxvV4-methoxvaniline 

[0046] According to the same procedure as in Example 1(2), using 3-(2-indanyloxy)-4-methoxy nitrobenzene, 
instead of 3-cyclopentyloxy-4-methoxynitrobenzene. 3-(2-indanyloxy)-4-methoxyaniline was obtained as a purple oil. 

35 • 

1 H-NMR (400 MHz, CDCI 3 ) 8 3.23 (2H, dd, J=16.60, 3.90 Hz), 3.35 (2H, dd, J=16.60, 6.35 Hz), 3.72 (3H, s), 5.15 
(1H, m), 6.27 (1H, dd, J=8.30, 2.44 Hz), 6.37 (1H. d, J=2.44 Hz), 6.73 (1H, d, J=8.30 Hz), 7.15-7.24 (4H, m) 

(3) Synthesis of 3-r3-f2-indanyloxv)-4-methoxvanilino]-2-cyclopenten-1-one 

40 

[0047] According to the same procedure as in Example 1 (3). using 3-(2-indanyloxy)-4-methoxyaniline instead of 3- 
cyclopentyloxy-4-methoxyaniline, the title compound 0.53 g (yield 85.1%) was obtained as a colorless solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 2.46-2.49 (2H, m), 2.72-2.75 (2H, m), 3.23 (2H, dd, J=16.60, 3.42 Hz), 3.38 (2H, dd, 
45 J=16.60, 6.35 Hz). 3.81 (3H, s), 5.14 (1H, m), 5.47 (1H, s). 6.54 (1H, broad s). 6.74 (1H, dd, J=8.30, 2.44 Hz), 6.79 

(1H, d, J=2.44 Hz), 6.85 (1H, d, J=8.30 Hz), 7.17-7.25 (4H, m) 

Example 10 

50 Synthesis of 3-r3-(2-in danyloxvV4-methoxvanilino1-2-methvl-2-cvclopenten-1-one (Compound No. 10 of Table 1^ 

[0048] 2.68 g (10.52 mmole) of 3-(2-indanyloxy)-4-methoxyaniiine produced in Example 9(2), 1.18 g (10.52 mmole) 
of 2-methyl-1,3-cyclopentanedione, and 0.07 g of p-toiuenesuifonic acid were dissolved in 130 ml of toluene and the 
solution was heated reflux for 20 hours. After the reaction, the solvent was removed in vacuo and the residue obtained 
55 was diluted with 1 00 ml of methylene chloride. The organic solution was washed with water. Next, the solution was dried 
over anhydrous sodium sulfate, then the solvent was removed in vacuo to obtain a residue as a black-brown oil. The 
residue was purified by flash chromatography (Si0 2 : eluted by 2% methanol/methylene chloride)and the solvent was 
removed in vacuo and the residue dried to obtain the title compound 3.60 g (yield 98.2%) as a brown solid. 
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1 H-NMR (400 MHz, CDCl 3 ) 6 1.68 (3H, s), 2.38-2.41 (2H, m), 2.57-2.58 (2H, m), 3.23 (2H, dd, J=16.60, 3.42 Hz), 
3.38 (2H, dd, J=16.60, 6.83 Hz), 3.81 (3H, s), 5.15 (1H, m), 6.74-6.76 (3H, m), 6.84 (1H, d. J=9.28 Hz), 7.17-7.24 
(4H, m) 

5 Example 11 

Synthesis of 3-f4-methoxv-3-phenethvloxyanilino)-2- cvclopenten-1-one (Compound No. 1 1 of Table 1) 

(1) Synthesis of 4-methoxv-3-Phenethyloxvnitrobenzene 

10 

[0049] According to the same procedure as in Example 9(1), using phenethyl alcohol instead of 2-indanol, 4-meth- 
oxy-3-phenethyloxy nitrobenzene (yield 100%) was obtained as a yellow solid. 

r 

1 H-NMR (400 MHz, CDCI 3 ) 6 3.19 (2H, t, J=7.32 Hz), 3.97 (3H, s), 4.28 (2H, t, J=7.32 Hz), 6.90 (1H, d, J=9.28 Hz), 
is 7.27-7.36 (5H, m), 7.73 (1H, d, J=2.93 Hz), 7.91 (1H, dd, J=9.28, 2.93 Hz) 

(2) Synthesis of 4-methoxv-3-phenethyloxyaniline . 

[0050] According to the same procedure as in Example 1(2), using 4-methoxy-3-phenetyloxynitrobenzene instead 
20 of 3-cyclopenthyloxy-4-methoxyn"rtrobenzene, 4-methoxyr3-phenethyloxyaniline was obtained as a brown oil. 

1 H-NMR (400 MHz, CDCI 3 ) 6 3.15 (2H, t, J=7.33 Hz), 3.77 (3H, s), 4.16 (2H, t, J=7.33 Hz), 6.23 (1H, dd, J=8.30, 
2.44 Hz), 6.30 (1H, d, J=2.44 Hz), 6.72 (1H, d, J=8.30 Hz), 7.21-7.33 (5H, m) 

25 . (3) Synthesis of 3-f 4-methoxv-3-phenethvloxvani lino) -2-cvclopenten-1 -one 

[0051] According to the same procedure as in Example 1(3), using 4-methoxy-3-phenethyloxyaniline instead of 3- 
cycIopentyloxy-4-methoxyaniline, the title compound (yield 87.9%) was obtained as a yellow solid. 

30 1 H-NMR (400 MHz, CDCI 3 ) 6 2.41 (2H, m), 2.69 (2H, m), 3.14 (2H, t, J=7.32 Hz), 3.84 (3H, s), 4.14 (2H, t, J=7.32 

Hz), 5.41 (1H, s), 6.70 (2H, m), 6.82 (1H, d. J=7.81 Hz), 7.22-7.32 (5H, m) 

Example 12 

35 Synthesis of 3-(4-methoxy-3-phenethyloxyanilino)-2 - methvl-2-cvclopenten-1-one (Compound No. 12 of Table 1) 

[0052] According to the same procedure as in Example 4, using 4-methoxy-3-phenethyloxyaniiine produced in 
Example 1 1(2) instead of 3-cyclopentyloxy-4-methoxyaniline, the title compound (yield 74.2%) was obtained as a brown 
solid. 

40 - 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.64 (3H, s), 2.35 (2H, m), 2.51 (2H, m), 3.16 (1H, t, J=7.32 Hz),.3.87 (3H, s), 4.18 
(1H, t, J=7.32 Hz), 6.67 (1H, d, J=2.44-Hz), 6.72 (1H, dd, J=8.79, 2.44 Hz), 6.61-6.77 (1H, broad), 6.84 (1H, d, 
J=8.79 Hz), 7.23-7.33 (5H, m) 

<s Example 13 

Synthesis of 3-f3-cvclohexvloxv-4-methoxvanilino>-2-cvclopenten-1-one (Compound No. 13 of Table 1) 
(1) Synthesis of 3-cyclohexyloxv-4-methoxynitrobenzene 

50 

[0053] According to the same procedure as in Example 9(1), using cyclohexanol instead of 2-indanol, 3-cyclohex- 
yloxy-4-methoxynitrobenzene (yield 49.2%) was obtained as a yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) fi 1 .39-1 .43 (3H, m), 1 .56-1 .64 (3H, m), 1 .83-1.87 (2H, m), 2.04-2.07 (2H, m), 3.95 (3H, 
55 s), 4.32 (1 H, m), 6.91 (1 H. d, J=8.79 Hz), 7.76 (1 H, d ( J=2.44 Hz). 7.89 (1 H, dd, J=8.79, 2.44 Hz) 



12 



EP 0 994 100 A1 

(2) Synthesis of 3-cvclohexyloxv-4-methoxyaniline 

[0054] According to the same procedure as in Example 1(2), using 3-cyclohexyloxy-4-methoxynitrobenzene 
instead of 3-cyclopentyloxy-4-methoxynitrobenzene, 3-cyclohexyloxy-4-methoxyaniline was obtained as a brown oil. 

5 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.25-1.37 (3H, m), 1.50-1.58 (3H, m), 1.80 (2H, m), 2.01 (2H, m), 3.41 (2H, broad s), 
3.77 (3H, s). 4.13 (1H, m), 6.24 (1H, dd, J=8.30, 2.44 Hz), 6.35 (1H, d, J=2.44 Hz), 6.71 (1H, d, J*8.30 Hz) 

( 3) Synthesis of 3-(3-cyclohexyloxy-4- methoxyanilino)-2-cvclopenten-1-one 

10 - 

[0055] According to the same procedure as in Example 1(3), using 3-cyclohexyloxy-4-methoxyaniline instead of 3- 
cyclopentyloxy-4-methoxyaniline, the title compound (yield 65.1%) was obtained as a yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.31-1.36 (3H, m), 1.53-1.60 (3H, m), 1.80 (2H, m), 2.00 (2H, m), 2.46 (2H. m), 2.72 
is (2H, m), 3.85 (3H, s). 4.16 (1H, m). 5.44 (1H, s). 6.56 (1H, broad s), 6.71 (1H, dd. J=8.79, 1.96 Hz), 6.76 (1H, d, 
J=1.96 Hz), 6.84 (1H, d, J=8.79 Hz) 

Example 14 

20 Synthesis of 3-(3-cvclohexvloxv-4-methoxvanilinoV2-methyl-2-cvclopenten-1-one (Compound No. 14 of Table 1) 

[0056] .According to the same procedure as in Example 4, using 3-cyclohexyloxy-4-methoxyaniline produced in 
Example 13(2) instead of 3-cyclopentyloxy-4-methoxyani!ine, the title compound (yield 86.0%) was obtained as a brown 
solid. 

25 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.26-1.37 (3H, m), 1.56-1.61 (3H, m), 1.68 (3H, s), 1.82 (2H, m), 2.00-2.05 (2H, m), 
2.38-2.41 (2H, m), 2.55 (2H, m), 3.86 (3H, s). 4.18 (1H, m), 6.45 (1H, broad s), 6.71-6.73 (2H, m), 6.84 (1H, d, 
J=9.28Hz) 

30 Example 15 

Synthesis of 3-(3-cydopropvlmethoxv-4-methoxyanilino)-2-cvclopemen-1-one (Compound No. 15 of Table 1) 

(1) Synthesis of 3-cvclopropylmethoxv-4-methox vnrtrobenzene 

35 

[0057] According to the same procedure as in Example 9(1), using cyclopropylcarbinol instead of 2-indanol, 3- 
cyclopropylmethoxy-4-methoxynitrobenzene (yield 89.0%) was obtained as a light yellow solid. 

1 H-NMR (400 MHz. CDCy 8 0.40 (2H. m), 0.70 (2H, m), 1.36 (1H, m), 3.93 (2H, d, J=7.33 Hz), 3.98 (3H, s). 6.91 
40 (1H, d, J=8.79 Hz). 7.73 (1H, d, J=2.44 Hz). 7.90 (1H, dd, J=8.79, 2.44 Hz) 

(2) Synthesis of 3-cvclopropylmethoxv-4-methoxvaniline 

[0058] According to the same procedure as in Example 1 (2), using 3-cyclopropylmethoxy-4-methoxynitrobenzene 
45 instead of 3-cyclopentyloxy-4-methoxynitrobenzene. 3-cyclopropylmethoxy-4-methoxyaniline was obtained as a purple 
oil. 

1 H-NMR (400 MHz. CDCI3) 8 0.32 (2H, m). 0.62 (2H. m), 1.30 (1H, m). 3.76 (2H. d. J=7.33 Hz). 3.79 (3H. s), 3.96 
(2H. broad s),.6.25 (1H. dd. J=8.30. 2.44 Hz). 6.32 (1H, d. J=2.44 Hz), 6.69 (1H, d. J=8.30 Hz) 
so * 

(3) Synthesis of 3-(3-cvclopropy1methoxv-4-methoxvanilinoV2-cvclopenten-1 -one 

[0059] According to the same procedure as in Example 1 (3), using 3-cyclopropylmethoxy-4-methoxyaniIine instead 
of the 3-cyclopentyloxy-4-methoxyaniline, the title compound (yield 81.1%) was obtained as a pale yellow solid. 

55 

1 H-NMR (400 MHz. CDCI 3 ) 8 0.35 (2H, m). 0.65 (2H. m), 1.32 (1H, m), 2.46 (2H, m), 2.73 (2H, m). 3.80 (2H, d. 
J=6.84 Hz). 3.87 (3H. s). 5.44 (1 H, s). 6.70 (1 H. dd. J=8.30, 2.44 Hz), 6.74 (1 H, d. J=2.44 Hz). 6.76-6.88 (1 H. broad 
s), 6.83 (1H. d. J=8.30 Hz) 
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Example 16 

Synthesis of 3-(3-c vclopropylmethoxv-4-methoxyani lino) -2 -methyl -2-cvclopenten-1 -one (Compound No. 16 of Table 1) j 

s [0060] According to the same procedure as in Example 4, using 3-cyclopropylmethoxy-4-methoxyaniline produced 
in Example 15(2) instead of 3-cyclopentyloxy-4-methoxyaniline, the title compound (yield 94.4%) was obtained as a 
black solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 0.35-0.38 (2H, m), 0.64-0.69 (2H, m), 1.34 (1H, m), 1.67 (3H, s), 2.38-2.40 (2H, m), 
10 2.55 (2H, m), 3.84 (2H, d, J=7.32 Hz), 3.89 (3H, s), 6.43 (1H, broad s), 6.69 (1H, d, J=2.44 Hz), 6.73 (1H, dd, 

J=8.30, 2.44 Hz), 6.85 (1H, d, J=8.30 Hz) 

Exqmple 17 •• ■ 

is Synthesis of 3-f3-butoxv-4-methoxvanilino)-2-cvclopenten-1-one (Compound No. 17 of Table 1) 

(1) Synthesis of 3-butoxv-4-methoxvnitrobenzene . 

[0061] According to the same procedure as in Example 1(1), using butyl iodide instead of the bromocydopentane, 
20 3-butoxy-4-methoxynitrobenzene (yield 100%) was obtained as a yeljow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.00 (3H, t, J=7.33 Hz). 1.52 (2H. m). 1.87 (2H, m), 3.97,(3H, s), 4.09 (2H, t, J=6.83 
Hz), 6.90 (1H, d, J=8.79 Hz), 7.74 (1H, d, J=2.93 Hz), 7.90 (1H, dd, J=8.79, 2.93 Hz) 

25 (2) Synthesis of 3-butoxv-4-methoxvaniline 

[0062] According to the same procedure as in Example 1(2), using 3-butoxy-4-methoxynitrobenzene instead of the 
3-cyclopenty1oxy-4-methbxynitrobenzene, 3-butoxy-4-methoxyaniline was obtained as a purple oil. 

30 1 H-NMR (400 MHz, CDCI 3 ) 8 0.96 (3H, t, J=7.32 Hz), 1 .48 (2H, m), 1 .80 (2H, m), 3.45 (2H, broad s), 3.77 (3H, s), 

3.94 (2H, t, J=6.84 Hz), 6.20 (1 H, dd, J=8.30, 2.44 Hz), 6.30 (1 H, d, J=2.44 Hz), 6.69 (1 H, d, J=8.30 Hz) 

( 3) Synthesis of 3-(3-butoxy)-4-methoxvanilino)-2-cvclopenten-1-one 

35 [0063] According to the same procedure as in Example 1(3), using 3-butoxy-4-methoxyaniline instead of 3- 
cyclopenty!oxy-4-methoxyaniline, the title compound (yield 81 .6%) was obtained as a pale yellow solid. 

1 H-NMR(400MHz,CDCI 3 )8 0.98 (3H, t, J=7.33 Hz), 1.49 (2H, m), 1.82 (2H ( m), 2.45-2.47 (2H, m), 2.71-2.74 (2H, 
m), 3.97 (2H, t, J=6.83 Hz), 5.46 (1 H, s), 6.69 (1 H, dd, J=8.79, 2.44 Hz), 6.72-6.80 (1 H, broad), 6.74 (1 H, d, J=2.44 
40 Hz), 6.83(1 H,d.J=8.79 Hz) 

Example 18 

Synthesis of 3-(3-butoxy-4-methoxyanilino)-2-methvl-2-cyclopenten-1-one (Compound No. 18 of Table 1) 

45 

[0064] According to the same procedure as in Example 4, using 3-butoxy-4-methoxyaniline produced in Example 
17(2) instead of 3-cyclopentyloxy-4-methoxyaniline, the title compound (yield 66.2%) was obtained as a brown solid. 

1 H«NMR (400 MHz, CDCI 3 ) 8 0.98 (3H, t. J=7.33 Hz), 1.50 (2H, m), 1.67 (3H, s), 1.84 (2H, m), 2.38-2.40 (2H, m), 
so 2.55-2.56 (2H, m), 3.87 (3H, s), 4.00 (2H, t, J=6.83 Hz), 6.51 (1H, broad s), 6.70 (1H, d, J=2.44 Hz), 6.72 (1H, dd, 
J=8.30, 2.44 Hz), 6.84 (1 H, d, J=8.30 Hz) 



55 
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Example 19 

Synthesis of 3-f3-(2-indanvloxv)-4»methoxvanilino'|- 2-cvclohexen-1 -one (Compound No. 19 of Table p .. 

5 (1) Synthesis of 3-(3-hvdroxy-4-methoxvanilino)-2- cyclohexen-1-one 

[0065] A solution of 1.00 g (7.19 mmote) of 3-hydroxy-4-methoxyaniiine, 0.83 g (7.19 mmole) of 1 , 3-cyclohexane- 
dione, and 50 mg of p-toluenesulfonic acid in 20 ml of benzene were heated reflux for 4,5 hours/The reaction solution 
was allowed to stand for one night at room temperature and the precipitated brown solid was collected by suction filtra- 
io tion. The crystal was washed with benzene, then was dried in vacuo to obtain 3-(3-hydroxy-4-methoxyanilino)-2- 
cyclohexen-1 -one 1 .68 g (yield 100%). 

1 H-NMR (400 MHz, CDCI 3 ) 8 2.04 (2H, m), 2.36 (2H, t, J=6.35 Hz), 2.47 (2H, t, J=6.35 Hz), 3.89 (3H, s), 5.47 (1 H, 
s), 5.65-5.90 (2H, broad), 6.67 (1H, dd. J=8.30, 2.44 Hz), 6.75 (1H, d, J=2.44 Hz), 6.79 (1H, d, J=8.30 Hz) 

15 

(2) Synthesis of 3-[3-(2-indanyloxy)-4-methoxyanilino)-2-cyc}ohexen-1-one 

[0066] According to the same procedure as in Example 9(1), using 3-(3-hydroxy-4-methoxyanilino)-2-cyclohexen- 
1-one instead of 2-methoxy-5-nitrophenol, the title compound (yield 54.4%) was obtained as a brown solid. 
20 - - 

1 H-NMR (400 MHz, CDCl 3 ) 8 2.02-2.08 (2H, m), 2.37 (2H, t, J=6.35 Hz), 2.48 (2H, t, J=6.35 Hz), 3.22 (2H, dd, 
J=16.61, 3.91 Hz), 3.36 (2H, dd, J=16.61, 6.35 Hz), 3.80 (3H, s), 5.14 (1H, m), 5.44 (1H, s), 5.91 (1H, broad s), 
6.74-6.76 (2H, m), 6.82-6.84 (1H, m), 7.16-7.19 (2H, m), 7.22-7.25 (2H, m) 

25 Example 20 

Synthesis of 3-(3-benzvloxv-4-methoxyanilino)-2-cvclohexen-1-one (Compound No. 20 of Table 1) 

[0067] According to the same procedure as in Example 19(2), using benzyl alcohol instead of 2-indanol, the title 
30 compound (yield 68.0%) was obtained as a brown solid. 

1 H-NMR (400 MHz, CD.CI 3 ) 8 2.01 (2H, m, J=6.35 Hz), 2.34 (2H, t, J=6.35 Hz), 2.42 (2H, t, J=6.35 Hz), 3.88 (3H, 
s), 5.1 1 (2H, S), 5.39 (1 H, s). 5.87 (1 H, broad s), 6.70 (1 H, d, J=2.44 Hz), 6.74 (1 H, dd, J=8.79, 2.44 Hz), 6.84 (1 H, 
d, J=8.79 Hz), 7.29-7.43 (5H, m) 

35 

Example 21 

Synthesis of 4-(3-cyclopentvloxy-4-methoxyanilino)-i .2.5.6-tetrahydropyridin-2-one (Compound No. 21 of Table 1) 

40 [0068] 0.60 g (2.89 mmole) of the 3-cyclopentyioxy-4-methoxyaniline produced in Example 1(2) and 0.33 g (2.89 
mmole) of 2, 4-dioxopiperidine were dissolved in solution of 15 ml of benzene, 4 ml of acetonitrile, and 1 ml of methanol 
and the mixture was stirred at room temperature for 24 hours. After the reaction, the solvent was removed in vacuo and 
the residue was triturated, with ether: The precipitated brown crystal was collected by filtration, then dried in vacuo to 
obtain the title compound 0.88 g (yield 100%). 

45 

1 H-NMR (400 MHz, CDCI3) 8 1.58-1.62 (2H, m). 1.78-1.93 (6H, m), 2.51 (2H, t, J=6.84 Hz), 3.44 (2H, ddd, J=6.84, 
6.84, 2.44 Hz), 3.83 (3H, s), 4.72 (1H, m), 5.12 (1H, s), 5.34 (1H, broad), 5.83 (1H, broad s), 6.69 (1H, dd, J=8.30. 
1.95 Hz), 6.71 (1H, d. J=1.95 Hz), 6.80 (1H, d, J=8.30 Hz) 

50 Example 22 

Synthesis of 1-benzyl-4-(3-cyclopentyloxv-4-methoxvanilinoH .2.5.6-tetrahvdropvridin-2-one (Compound No. 22 of 
Table 1) 

55 [0069] 0.50 g (2.41 mmole) of 3-cyclopentyloxy-4-methoxyaniline produced in Example 1(2) and 0.49 g (2.41 
mmole) of 1-benzyl-2, 4-dioxopiperidine were dissolved in 20 ml of benzene and the mixture was stirred at room tem- 
perature for 20 hours. After the reaction, the precipitated crystal was collected by filtration and washed with benzene, 
then was dried in vacuo to obtain the title compound 0.76 g (yield 80.6%) as a light pink solid. 



15 



EP 0 994 100 A1 



1 H-NMR (400 MHz, CDCI 3 ) 8 1.55-1.63 (2H, m), 1.81-1.96 (6H, m), 2.46 (2H, t, J=6.84 Hz), 3.33 (2H, t, J=6.84 Hz), 
3.84 (3H, s), 4.63 (2H, s), 4.74 (1 H, m), 5.25 (1 H, s), 5.40 (1 H, broad s), 6.67-6.71 (2H, m), 6.80 (1 H, d, J=8.30 Hz), 
7.28-7.37 (5H, m) 

5 Example 23 

Synthesis of 4-r3-r3-frel M R. 2R. 4S>-bicvclor2.2.11heDta-2-vloxv1-4-methoxvanilino1-1. 2. 5. 6-tetrahvdropyridin-2-one 
(Compound No. 23 of Table 1) 

w [0070] According to the same procedure as in Example 21, using 3-[rel(1 R,2R,4S)-bicycio[2.2.1]hept-2-yloxy]-4- 
methoxyaniline produced in Example 8(2) instead of 3-cycIopentyloxy-4-methoxyaniline, the title compound (yield 
74.3%) was obtained as a light brown solid. 

1 H-NMR (400 MHz. CDCI 3 ) 8 1.12-1.22 (3H, m), 1.49-1.62 (3H, m), 1.73-1 .78 (2H, m), 2.33 (1 H, m), 2.49-2.53 (3H, 
15 m), 3.45-3.50 (2H, m), 3.83 (3H, s), 4.15 (1H, m), 5.05 (1H, broad s), 5.12 (1H ( s), 5.52 (1H, broad s), 6.65 (1H, d, 

J=2.44 Hz), 6.69 (1H, dd, J=8.30, 2.44 Hz), 6.81 (1H, d, J=8.30 Hz) 

Example 24 

20 Synthesis of 3-f3-cvclopentvloxv-4-methoxvanilino)-2-dimethylaminomethvl-2-cyclopenten-1 -one (Compound No. 24 of 
Table 1) 

[0071] 0.16 g (1.91 mmole) of dimethyiamine hydrochloride and 0.18 g (2.09 mmole) of 35% aqueous solution of 
formaldehyde were dissolved in 2 ml of benzene. To this solution was carefully dropwise added at room temperature a 
25 solution of 0.50 g (1 .74 mmole) of the 3-(3-cyclopentyloxy-4-methoxyanilino)-2-cyclopenten-1 -one obtained in Example 
1 in 15 ml of a benzene-methanol (1:2). The solution was stirred at room temperature for one night, then the solvent 
was removed in vacuo to obtain a residue as a light yellow solid. The residue was purified by flash chromatography. The 
solvent was removed in vacuo and the residue dried to obtain the title compound 0.55 g (yield 92.2%) as a colorless 
solid. 

30 

1 H-NMR (400 MHz, CDCI 3 ) 5 1 .60-1 .63 (2H, m), 1 .82-1 .89 (4H, m), 1 .96-1 .99 (2H, m), 2.41 -2.44 (2H, m), 2.68-2.72 
(8H, m), 3.77 (2H, s), 3.84 (3H, s), 4.75-4.78 (1 H, m), 6.81 (2H, s), 6.94 (1 H, s) 

Example 25 

35 

Synthesis of 3-(3-cvclopentvloxv-4-methoxvanilinoV2-(4-morpholinomethvn-2-cvclopenten-1-one (Compound No. 25 
of Tabled 

[0072] According to the same procedure as in Example 24, using morpholine instead of the dimethyiamine hydro- 
40 chloride, the title compound (yield 29:2%) was obtained as a colorless solid. 

1 H-NMR (400 MHz, CDCI 3 ) 5 1 .64-1 .95 (8H, m), 2.40-2.43 (2H, m), 2.51 (4H, broad s), 2.67 (2H, m), 3.37 (2H, s), 

3.75 (4H, broad s), 3.85 (3H, s), 4.74-4.76 (1H, m), 6.61-6.63 (2H, m), 6.84 (1H, d. J=8.79 Hz), 9.66 (1H, broad s) 

r . 

<5 Example 26 

Synthesis of 3-(3-cyclopentyloxy-4-m^ (Compound No, 26 of Table i ) 

[0073] 0.1 0 g (0.35 mmole) of 3-(3-cyclopentyloxy-4-methoxyanilino)-2-cyclopenten-1 -one produced in Example 1 , 
50 0.02 g of sodium hydride (60%), and 0.06 g (0.42 mmole) of methyl iodide were dissolved in 4 ml of N,N-dimethylfor- 
mamide and the solution was stirred at room temperature for one night. The reaction solution was quenched with water, 
then was extracted with methylene chloride. The extract was dried over anhydrous magnesium sulfate, and the solvent 
was removed in vacuo to obtain a crude product. The crude product was purified by flash chromatography (Si0 2 ; eluted 
. by 2% methanol/methylene chloride) to obtain the title compound 0.10 g (yield 93.4%) as a colorless solid. 

55 

1 H-NMR (400 MHz, CDCl 3 ) 8 1.61-1 .64 (2H, m), 1.80-1.97 (6H, m), 2.40 (4H, m), 3.30 (3H, s), 3.86 (3H, s), 4.72- 

4.76 (1 H, m), 5.11 (1H, broad s), 6.70 (1H, d, J=1.95 Hz), 6.73 (1H, dd, J=8.31, 1.95 Hz), 6.86 (1H, d, J=8.31 Hz) 
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Fvample 27 



CvQmr ,i 0 o fi ..einn 3-(3-cyclopentyloxy-4-methoxyanilino)-2- 
title compound (yield 53.6%) was obtained as a brown solid. 

. 6.84(lH,d,J=8.30Hz) 
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Fxam ple 28 

„ si 3^3^^^ (Compound J^L 

- [0 075, AccordingtothesameprocedureasinExam^^ 
S k-fS «L compound (yield 66.7%) was obtained as a brown solid. 

,o LS v i k i ft9 ffiH nrt 2 42 (2H broad s),' 2.52 (2H, broad s), 3.84 (3H, s). 

Tgs^5S^£&&& «*>■ »«■ *■ *•* «* «*• • 

(1H,d.J=8.79 Hz), 7.17 (2H.m), 8.58 (2H,m) , 
25 Example 29 • " - 

aaa^iuta^^^ Nn ?9 * Tab ' e 1) 

[0 076, According to the same procedure as in Example 26. using acetyl chloride instead of metbyt iodide, the title 
compound (yield 77.6%) was obtained as a colorless solid. 

J=8.30Hz) 
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Fxam ple 30 



r . K^, rl .,^,. l nnPntv.oxv 1 m p t hovy,nilino)- ? -cyc.openten-1 ^nP (Com pound No 30 of Table 1) 

■ c~=,v,„i 0 9fi iifiina benzvl bromide instead ot methyl iodide, the title 
4 o [0077] According to the same procedure as in Example 26. using benzyl oo 

compound (yield 87.9%) was obtained as a brown oil . 

4.76 (2H, s), 5.27 (1H, broad s), 6.53 (1H. a, J-^.** nzj, 0.0/ v 
7.19-7.32 (5H, m) 



45 



so 



55 



pyample 31 

,00781 According to the same procedure as in Example 1(3) using ^y.^-cyc.oper^nedione instead of 1.3- 
SentanSone. L title compound (yield 94.1%) was obtained as a brown solid. 

m),6.83(1H,d, J=8.79Hz) 
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Example 32 

Synthesis of 2-ethvl-343-(2-indanvloxv)-4-methoxvaniIino]-2"CyclODenten-1-one (Compound No. 32 of Table 1) 

[0079] According to the same procedure as in Example 9, using 2-ethyM ,3-cyclopentanedione instead of 1,3- 
cyclbpentanedione, the title compound (yield 91 .5%) was obtained as a brown solid. 

1 H-NMR (400 MHz, CDC! 3 ) 8 1.06 (3H, t, J=7.32 Hz), 2.22 (2H, q, J=7.32 Hz), 2.38-2.41 (2H, m), 2.57-2.58 (2H, 
m), 3.25 (2H, dd, J=16.60, 3.90 Hz), 3.39 (2H, dd, J=16.60, 6.34 Hz), 3.83 (3H, s), 5.16-5.20 (1H, m), 6.44 (1H, 
' broad s), 6.74-6.77 (2H, m), 6.84-6.87 (1H, m), 7.18-7.25 (4H, m) 

* 

Example 33 

Synthesis of 2-benzvl-3-(3-cyclopentvloxy-4- methoxvanilino)-2-cvclopenten-1-one (Compound No. 33 of Table 1) 

[0080J According to the same procedure as in Example 1 (3), using 2-benzyI-1 ,3-cyclopentanedione instead of 1 ,3- 
cyclopentanedione, the title compound (yield 96.5%) was obtained as a brown solid. 

1 H-NMR (400 MHz, CDCI 3 ) 6 1.62-1.91 (8H, m), 2.44-2.47 (2H, m), 2.57-2.59 (2H, m), 3.62 (2H, s), 3.81 (3H, s), 
4.64-4.66 (1H, m), 6.32 (1H, s), 6.40 (1H, d. J=2.44 Hz), 6.46 (1H, dd, J=8.30. 2.44 Hz), 6.75 (1H, d. J=8.30 Hz), 
7.22-7.33 (5H, m) 

4 

Example 34 

Synthesis of 3-r3-r2-f2-indanvnethoxvl-4-methoxYanilino1-2-cvclopenten-1-one [Compound No. 34 of Table 1) 
(1) Synthesis of 3- r 2-(2-indanyl)ethoxv]-4-methoxvnitrobenzene 

[0081] According to the same procedure as in Example 9(1), using 2-(2-indanyl)ethanol instead of 2-indanol, 3-[2- 
(2-indanyl)ethoxy]-4-methoxy nitrobenzene (yield 97.2%) was obtained as a yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 82.12 (2H, q, J=6.83 Hz), 2.68-2.74 (3H, m), 3.1 1-3.17 (2H, m), 3.97 (3H, s), 4.18 (2H, 
t, J=6.83 Hz), 6.91 (1 H, d, J=9.27 Hz), 7.13-7.16 (2H, m), 7.19-7.22 (2H, m), 7.77 (1 H, d, J=2.93 Hz), 7.92 (1 H, dd, 
J=9.27, 2.93 Hz) 

(2V Synthesis of 3-r3-[2-(2-indanyl)ethoxv1-4-methoxvanilino1-2-cyclopenten-1 -one 

[0082] According to the same procedure as in Example 1(2), using 3 -[2- (2 -indany I) ethoxy]-4-methoxy nitrobenzene 
instead of 3-cyclopentyloxy-4-methoxynitrobenzene, 3-[2-(2-indanyl)ethoxy]-4-methoxyaniline was obtained as a pink 
solid. Next, according to the same procedure as in Example 1(3), Using 3-[2-(2-indanyl)ethoxy]-4-methoxyaniline 
instead of 3-cyclopentyloxy-4-methoxyaniline, the title compound (yield 97.7%) was obtained as a pale brown solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 2.08 (2H, q, J=6.35 Hz), 2.47-2.50 (2H, m), 2.65-2.75 (5H, m), 3.09-3.13 (2H, m), 
3.87 (3H, s), 4.06 (2H, t, J=6.35 Hz), 5.48 (1H, s). 6.47 (1H, broad s), 6.72 (1H, dd. J=8.30. 2.44 Hz), 6.76 (1H, d, 
J=2.44 Hz), 6.85 (1H, d, J=8.30 Hz), 7.12-7.15 (2H, m), 7.18-7.22 (2H, m) 

Example 35 

■ ■ i 

Synthesis of 3-r3-r2-(2-indanyl)ethoxy]-4-methoxyaniiino]-2-methvl-2-cyclopenten-1-one (Compound No. 35 of Table 1) 

[0083] According to the same procedure as in Example 10, using 3-[2-(2-indanyl)ethoxy]-4-methoxyanijine pro- 
duced in Example 34(2) instead of 3-(2-indanyloxy)-4-methoxyaniline, the title compound (yield 96.3%) was obtained 
as a brown solid. 

1 H-NMR (400 MHz. CDCI3) 8 1.68 (3H. s), 2.08 (2H, m), 2.39-2.40 (2H, m), 2.56 (2H, m), 2.67-2.70 (3H, m), 3.11- 
3.13 (2H, m), 3.87 (3H, s). 4.08 (2H, t, J=6.83 Hz), 6.63 (1H, broad s), 6.72-6.74 (2H, m), 6.84 (1H, d. J=8.78 Hz), 
7.12-7.14 (2H ( m), 7.18-7.20 (2H, m) 
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Example 36 

Synthesis of 344-methoxv-3-f3-2.3.4.5-tetrahvdrofuranvloxv)aniUno1-2-cyclopenten'1-one (Compound No. 36 of Table 

(1) Synthesis of 4-methoxy-3-(3-2.3.4.5-tetrahvdrofuranvloxy)nitrobenzene 

[0084] According to the same procedure as in Example 9(1), using 3-hydroxy-2,3,4,5-tetrahydrofuran instead of 2- 
indanol, 4-methoxy-3-(3-2,3,4,5-tetrahydrofuranytoxy)nitrobenzene {yield 84.2%) was obtained as a pale orange solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 2.17-2.23 (1H, m), 2.25-2.35 (1H, m), 3.91-3.95 (1H, m), 3.96 (3H, s), 3.98-4.07 (3H, 
m), 5.02 (1H, m), 6.93 (1H, d, J=8.79 Hz), 7.70 (1H, d, J=2.45 Hz), 7.94 (1H, 44, J=8.79, 2.45 Hz) 

(2) Synthesis of 3-[4-metho)cv-3-(3-2.3.4.5-tetrahvdrofuranvloxv)anilino1-2-cyclopenten-1-one 

[0085] According to the same procedure as in Example 1(2), using 4-methoxy-3-(3-2,3,4,5-tetrahydrofurany- 
loxy)nitrobenzene instead of 3-cyclopentyloxy-4-methoxynitrobenzene, 4-methoxy-3-(3-2,3,4,5-tetrahydrofurany- 
loxy)aniline was obtained as a purple solid. Next, according to the same produce as in Example 1 (3), using 4-methoxy- 
3-(3-2,3,4,5-tetrahydrofuranyloxy)aniline instead of 3-cyclopentyloxy-4-methoxyaniline, the title compound (yield 
87.4%) was obtained as a pale yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 5 2.17-2.21 (2H, m), 2.47-2.50 (2H, m), 2.73-2.75 (2H, m), 3.85 (3H, s), 3.87-3.93 (1H, 
m), 3.96-4.06 (3H, m), 4.91 (1 H, m), 5.44 (1 H, s), 6.47 (1 H, broad s). 6.69 (1 H, d, J=2.44 Hz), 6.76 (1 H, dd, J=8.30, 
2.44 Hz), 6.87 (1H, d, J=8.30 Hz) 

Example 37 

Synthesis of 3-[4-methoxv-3-(3-2.3.4.5-tetrahydrofuranvloxy)anilino]-2-methvl-2-cyclopenten-1 -one (Com pound No. 37 
of Table 1) 

[0086] According to the same procedure as in Example 1 0, using 4-methoxy-3-(3-2, 3, 4,5-tetrahydrofuranyloxy) ani- 
line produced in Example 36(2) instead of 3-(2-indanyloxy)-4-methoxyaniline, the title compound (yield 67.5%) was 
obtained as a dark purple solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.68 (3H, s). 2.18-2.22 (2H. m), 2.39-2.41 (2H, m), 2.56 (2H, m), 3,87 (3H, s), 3.89- 
3.94 (1H, m), 3.97-4.07 (3H, m), 4.94 (1H, m), 6.47 (1H, broad s). 6.67 (1H, d, J=1.96 Hz), 6.77 (1H, dd, J=8.30, 
1.96 Hz), 6.87 (1H, d, J=8.30 Hz) 

Example 38 

Synthesis of 3-(3-cvclopentyloxy-4-methoxyanilino)-6. 6-dimethyl-2-cvclohexen-1-one (Compound No. 38 of Table 1) 

[0087] According to the same procedure as in Example 1 , using 4,4-dimethyl-l ,3-cyclohexanedione instead of 1 ,3- 
cyclopentanedione, the title compound (yield 93.6%) was obtained as a colorless solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.15 (6H, s), 1.56-1.62 (2H t m), 1.80-1.94 (6H, m), 1.87 (2H, t. J=6.35 Hz), 2.49 (2H, 
t, J=6.35 Hz)', 3.83 (3H. s), 4.72 (1 H, m), 5.33 (1 H, s), 5.78 (1 H, broad s), 6.68-6.71 (2H, m), 6.80 (1 H, d, J=7.81 Hz) 

Example 39 

Synthesis of 3-(3-cvclopentvloxy-4-methoxvanilino)-5-phenyl-2-cyclohexen-1-one (Compound No. 39 of Table 1) 

[0088] According to the same procedure as in Example 1. using 5-phenyl-1 ,3-cyclohexanedione instead of 1,3- 
cyclopentanedione, the title compound (yield 87.0%) was obtained as a pale yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1 .60-1 .63 (2H. m), 1 .81-2.05 (6H, m), 2.53-2.63 (3H, m), 2.83 (1 H dd, J-16.11-, 12.21 
Hz), 3.43 (1H, m), 3.84 (3H, s), 4.73 (1H, m), 5.50 (1H, s), 5.95 (1H, broad s), 6.70-6.72 (2H, m), 6.81-6.83 (1H, 
m), 7.27-7.29 (3H, m), 7.35-7.39 (2H, m) 
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Example 40 

Synthesis of 3-(3-cvclopentvlmethoxv-4-methoxvanilino)-2-cvclopenten-1one (Compound No. 40 of Table 1) 
( 1) Synthesis of 3-cyclopentvlmethoxv-4 - methoxynitrobenzene 

[0089] According to the same procedure as in Example 9(1), using cyclopentylmethanol instead of 2-indanol, 3- 
cydopentylmethoxy-4-methoxynitrobenzene (yield 98.6%) was obtained as a yellow solid. 1 H-NMR (400 MHz, CDC! 3 ) 
6 1.34-1.43 (2H,m).1. 55-. 

1 .69 (4H, m), 1 .85-1 .92 (2H, m), 2.47 (1 H. m, J=7.32 Hz), 3.95 (2H, d, J=7.32 Hz), 3.96 (3H, s), 6.90 (1 H, d. J=8.79 
Hz), 7.74 (1 H, d, J=2.93 Hz), 7.90 (1 H, dd, J=8.79, 2.93 Hz) 

(2^ Synthesis of 3-(3-cvclopentv1methoxy-4-methoxvanilinoV2-cvclopenten-1-one c 

[0090] _ According to the same procedure as in Example 1(2), using 3-cycl6pentylmethoxy-4-methoxynitrobenzene 
instead of 3-cyclopentyloxy-4-methoxynitrobenzene, 3-cyclopentylmethoxy-4-methoxyaniline was obtained as a purple 
oil. Next, according to the same procedure as in Example 1(3), using 3-cyclopentylmethoxy-4-methoxyaniline instead 
of 3-cyclopentyloxy-4-methoxyaniline, the title compound (yield 97.1%) was obtained as a pale yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.31-1.40 (2H. m), 1.55-1.70 (4H, m), 1.83-1 .90 (2H, m), 2.40-2.49 (3H, m), 2.73 (2H, 
m), 3.83 (2H, d, J=7.32 Hz), 3.86 (3H, s), 5.47 (1 H, s), 6.53 (1 H, broad s), 6.69 (1 H. dd, J=8.79, 1 .96 Hz), 6.74 (1 H, 
d, J=1 .96 Hz), 6.84 (1 H, d, J=8.79 Hz) 

Example 41 

Synthesis of 3-'(3-cyclopentvlmethoxy-4-methoxvanilino)-2-methvl-2-cvclopenten-1 -one (Compound No. 41 of Table 1) 

[0091] According to the same procedure as in Example 10, using 3-cyclopentylmethoxy-4-methoxyaniline pro- 
duced in Example 40(2) instead of 3-(2-indanyloxy)-4-methoxyaniline, the title compound (yield 95.9%) was obtained 
as a colorless solid. 

1 H-NMR (400 MHz, CDCI 3 ) 5 1.34-1.39 (2H, m), 1.57-1.66 (4H, m), 1.68 (3H, s), 1.83-1.90 (2H, m), 2.39-2.46 (3H, 
m), 2.55-2.56 (2H, m), 3.86 (2H, d, J=6.84 Hz), 3.87 (3H, s), 6.38 (1H, broad s), 6.70-6.73 (2H, m), 6.84 (1H, d, 
J=8.30Hz) 

Example 42 

Synthesis of 3-f4-methoxv-3-[2-n-napthvl)ethoxy]anilino1-2-cvclopenten-1-one (Compound No. 42 of Table 1) 

(1) Synthesis of 4-methoxy-3-[2-(1-naphtvnethoxv1 nitrobenzene 

[0092] According to the same procedure as in Example 9(1), using 2-(1-naphthyl)ethanol instead of 2-indanol, 4- 
methoxy-3-[2-(1-naphthyl)ethoxy]nitrobenzene (yield 98.6%) was obtained as a yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 6 3.68 (2H, t, J=7.32 Hz), 3.97 (3H, s), 4.41 (2H, t, J=7.32 Hz), 6.90 (1 H, d, J=9.28 Hz), 
7.42-7.50 (2H, m), 7.50-7.58 (2H, m), 7.71 (1 H, d, J=2.93 Hz), 7.79 (1 H, dd, J=6.35, 2.93 Hz), 7.88 (1 H, dd, J=6.84, 
1 .47 Hz), 7.90 (1 H, dd, J=9.28, 2.93 Hz), 8.1 1 (1 H, d, J=8.30 Hz) 

( 2) Synthesis of 3-r4-methoxv-3-[2-(1- naphtvnethoxv1anilino1-2-cvclopenten-1-one 

[0093] According to the same procedure as in Example 1(2), using 4-methoxy-3-[2-(1-naphthyl)ethoxy]nitroben- 
zene instead of 3-cyclopentyloxy-4-methoxynitrobenzene, 4-methoxy-3-[2-(1-naphthyl)ethoxy]aniline was obtained as 
a purple oil. Next, according to the same procedure in Example 1(3), using 4-methoxy-3-[2-(1-naphthyl)ethoxy]aniline 
instead of 3-cyclopentyloxy-4-methoxyaniiine, the title compound (yield 95.5%) was obtained as a light yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 2.42-2.45 (2H, m), 2.65-2.68 (2H, m), 3.66 (2H, t. J=7.33 Hz), 3.88 (3H, s), 4.30 (2H, 
t. J=7.33 Hz), 5.40 (1H, s), 6.34 (1H, broad s). 6.65 (1H, d, J=2.45 Hz), 6.71 (1H, dd, J=8.30. 2.45 Hz), 6.85 (1H, 
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d. J=8.30 Hz). 7.42-7.56 (4H. m). 7.77 (1H. dd. J=6.35, 3.42 Hz). 7.86-7.88 (1H. m), 8.10 (1H. d, J=8.30 Hz) 




10094] According to the same procedure as in Example 1 0. using 4-methoxy-3-[2-(1 -naphthyl)ethoxy]aniline pro- 
duced in Example 42(2) instead of 3-(2-indanyloxy)-4-methoxyaniline, the title compound (yield 98.2%) was obtained 
io as a dark brown, solid. 

1 H-NMR (400 MHz. CDCI 3 ) 5 1 .63 (3H. S). 2.34-2.36 (2H, m). 2.47-2.48 (2H. m). 3.67 (2H. t. J=7.82 Hz), 3.90 (3H, 
S) 4 32 (2H t, J=7.82 Hz), 6.27 (1H. broad s). 6.58 (1H. d. J=2.44 Hz). 6.71 (1H. dd. J=8.30. 2.44 Hz), 6.85 (1H. - 
d,J=8.30 Hz), 7.42-7.45 (2H. m). 7.48-7.55 (2H, m). 7.77 (1H. dd, J=6.84, 2.93 Hz). 7.87-7.89 (1H, m), 8.10 (1H, 
is d,J=7.82Hz) 

Example 44 

g ypih^te of a-ra-rrelMR.PR 4S^-bicvclor? ? iih aP t-2-vlo x vl-4-methox yanilin oV2-niethyl-2-cyclopenten-1-one (Com- 
20 pound No. 44 of Table 1) 

[00951 According to the same procedure as in Example 10, using 3-[rel(1 R.2R.4S)-bicyclo[2.2.1]hept-2-yloxy]-4- 
methoxyaniline produced in Example 8(2) instead of 3-(2-indanyloxy)-4-methoxyaniline, the title compound (yield 
1 00%) was obtained as a brown oil . 

25 1 H-NMR(400 MHz, CDCI 3 )S 1.12-1.18 (2H,m), 1.21-1.23 (1H. m). 1.48-1.54(1H. m). 1.56-1.64 (2H, m), 1.68(3H. 

s) 1 72-1 80 (3H m) 2.39-2.41 (2H. m). 2.51 (1H. d. J=4.39 Hz), 2.55-2.56 (2H. m). 3.85 (3H, s). 4.16-4.17 (1H. 
m). 6.47 (1H, bro'ad S). 6.65 (1H. d. J=2.44 Hz), 6.69 (1H, dd, J=8.79, 2.44 Hz). 6.83 (1H, d. J=8.79 Hz) 

* 

30 Example 45 

Synthesis of 3-f3-frAin R 2R.4S^-hinvrlnr2-2.n h ftnt-2-vloxv1-4-methoxYanilino1-?-ethyl-2-CVCl0penten-t-0ne (gom- 
pound No. 45 of Table 1) 

35 [0096] According to the same procedure as in Example 1 (3), using 3-[rel(1 R,2R.4S)-bicyclo[2.2.1]hept-2-yloxy]-4- 
methoxyaniline produced in Example 8(2) instead of 3-cyclopentyloxy-4-methoxyanir.ne, and using 2-ethyl-1,3- 
cyclopentanedione instead of 1 .3-cyclopentanedione. the title compound (yield 100%) was obtained as a dark brown 
oil. 

40 1 H-NMR (400 MHz. CDCI3) S 1-05 (3H. t. J=7.81 Hz), 1.14-1.18 (2H. m). 1.21-1.24 (1H. m). 1 .49-1^64 (3H m). 

1 71 -1 80 (3H. m), 2.22 (2H. q. J=7.81 Hz). 2.36-2.39 (2H. m). 2.50-2.51 (1 H, m), 2.53-2.55 (2H. m). 3.85 (3K s). 
4.17 (1H. d. J=6.35 Hz). 6.51 (1H, broad s). 6.65 (1H. d. J=2.44 Hz), 6.69 (1H. dd. J=8.30. 2.44 Hz). 6.83 (1H, d. 
J=8.30Hz) 

45 Example 46 

a Y nth PC j g n< a-ra-rrein p ?r 4ffl-hiftvdp p p nhAnt-p-vinxvi-4-methoxvaniiino1-2-methvi-2-cyclohexen-1-one (Com- 

oound No. 46 of Table 1) 

so [0097] According to the same procedure as in Example 45, using 2-methyt-1,3-cyclohexanedione instead of 2- 
ethyl-1 ,3-cyclopentanedione. the title compound (yield 86.0%) was obtained as a pale brown solid. 

1 H-NMR (400 MHz. CDCI 3 ) 8 1.13-1.26 (3H. m). 1.48-1.63 (3H, m), 1.74-1.80 (3H. m). 1.83 (3H. s). 1.88 (2H. m). 
2.36-2.39 (4H. m). 2.50-2.51 (1H, m). 3.85 (3H, s). 4.17 (1H, d. J=5.86 Hz). 6.16 (1H, broads), 6.59 (1H, d, J=2.44 
55 Hz), 6.64 (1 H. dd. J=8.30, 2.44 Hz). 6.82 (1 H, d. J=8.30 Hz) 
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Example 47 

Synthesis of 343-frelM R.2R.4SVbicyclo[2.2.11h^ 
(Compound No. 47 of Table 1) 

[0098] According to the same procedure as in Example 26, using 3-[3-[rel(1 R,2R,4S)-bicyclo[2.2.1]hept-2-yloxy]-4- 
methoxyanilino]-2-methyl-2-cyclopenten-1-one produced in Example 44 instead of 3-(3-cyclopentyloxy-4-methoxy- 
aniiino)-2-cyclopenten-1 -one, the title compound (yield 42.2%) was obtained as a brown oil. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.10-1.16 (2H, m), 1.19-1.22 (1H, m), 1.25 (3H, s), 1.47-1.60 (3H, m), 1.72-1.76 (2H, 
m) t 2.33 (1H, broad), 2.38-2.41 (2H, m), 2.48-2.49 (1H, m), 2.60-2.61 (2H, m), 3.42 (3H, s), 3.85 (3H, s), 4.16 (1H, 
d, J=6.35,Hz), 6.65 (1H, d; J=2.44 Hz), 6.72 (1H, dd, J=8.79, 2.44 Hz), 6.83 (1H, d, J=8.79 Hz) 

Example 4g 

Synthesis of 3-[ 3- (2-indanyloxy)>4-methoxvaniHno1-2-methvl-2-cyclohex en-1 -one (Compound No. 48 of Table 1) 

[0099] According to the same procedure as in Example 1(3), using 3-(2-indanyioxy)-4-methoxyaniline produced in 
Example 9(2) instead of 3-cyciopentyloxy-4-methoxyaniline, and using 2-methyM ,3-cyclohexanedione instead of the 
1 ,3-cyclopentanedione, the title compound (yield 94.2%) was obtained as a light brown solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.84 (3H, s), 1.89-1.94 (2H, m), 2.36-2.40 (4H, m), 3.24 (2H, dd, J=16.60, 3.42 Hz), 

3.39 (2H, dd. J=16.60, 6.35 Hz), 3.83 (3H. s). 5.17 (1H, mj, 6.13 (1H, broad s). 6.70-6.72 (2H, m), 6.85 (1H, d, 
J=8.79 Hz), 7.18-7.23 (2H, m), 7.24-7.28 (2H, m) 

Example 49 

Synthesis of 3-[4-methoxy-3-[(1-phenylcyclopropyl)methoxv]anilino1-2-cvclopenten-1-one (Compound No. 49 of Table 

(1) Synthesis of 4-methoxy-3-f(1-phenvlcyclopropvnmethoxy]nitrobenzene 

[01 00] According to the same procedure as in Example 9(1 ), using 1 -phenylcyclopropylmethanol instead of 2-inda- 
nol, 4-methoxy-3-[(1-phenylcyclopropyl)methoxy]nitrobenzene (yield 69.3%) was obtained as a yellow solid. 

1 H-NMR (400 MHz. CDCI 3 ) 8 1.03-1.06 (4H, m), 3.92 (3H, s), 4.14 (2H, s), 6.86 (1H, d, J=8.79 Hz), 7.20-7.24 (1H, 
m), 7.29-7.32 (2H, m). 7.43-7.45 (2H, m), 7.63 (1H, d, J=2.44 Hz), 7.87 (1H, dd, J=8.79, 2.44 Hz) 

(2) Synthesis of 3-r4-methoxv-3^(1- phenylcyclopropyl)methoxy1anilino1-2-cyclopenten-1-one 

[0101] According to the same procedure as in Example 1(2), using 4-methoxy-3-[(1-phenylcyclopropyl)meth- 
oxy]nitrobenzene instead of 3-cyclopentyloxy-4-methoxy nitrobenzene, 4-methoxy-3-[(1 -phenyl cyclopropyl) meth- 
oxy]aniline was obtained as a purple oil. Next, according to the same procedure as in Example 1(3), using 4-methoxy- 
3-[(1-phenylcyclopropyl)methoxy]aniline instead of 3-cyclopentyloxy-4-methoxyaniline, the title compound (yield 
93.3%) was obtained as a light brown solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 0.98-1.03 (4H, m), 2.42-2.45 (2H, m), 2.67-2.69 (2H, m), 3.79 (3H, s), 4.03 (2H, s). 

5.40 (1H, s), 6.61 (1H, d, J=1.95 Hz), 6.66 (1H, dd, J=8.79, 1.95 Hz), 6.78 (1H, broad s), 6.79 (1H, d, J=8.79 Hz), 
7.18-7.22 (1H, m), 7.27-7.31 (2H, m), 7.42-7.44 (2H, m) 

Example 50 

Synthesis of 3-r4-methoxv-3-[(1-phenylcvclopropyl)methoxvlanilinol-2-methyl-2-cvclopenten-1-one (Compound No. 50 
of Table 1) 

[0102] According to the same procedure as in Example 10, using 4-methoxy-3-[(1 -phenyl cyclopropyl) methoxy]ani- 
line produced in Example 49(2) instead of 3-(2-indanyloxy)-4-methoxyaniiine, the title compound (yield 42.1%) was 
obtained as a colorless solid. 
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1 H-NMR (400 MHz, CDCI 3 ) 6 0.98-1.00 (2H, m), jl. 03-1 .06 (2H, m), 1.64 (3H, s), 2.35-2.36 (2H, m), 2.47 (2H, m), 
3.81 (3H, s), 4.07 (2H, s), 6.54 (2H, broad), 6.68 (1H, dd, J=8.79, 1.95 Hz), 6.80 (1H, d, J=8.79 Hz), 7.16-7.31 (3H, 
m), 7.43-7.44 (2H, m) 

Example 51 » 

Synthesis of 3-f3-cvclobutvlmethoxv-4-Table 1) methoxvanilinoV2-cv clopenten-1-one fCompound No. 51 of 

(1) Synthesis of 3-cvc)obutvlmethoxv-4- methoxvnitrobenzene 

• * * ■ 

[0103] According to the same procedure as in Example 9(1 ), using 1 -phenyicyclopropylmethanol instead of 2-inda- 
nol, 3-cyclobutylmethoxy-4-methoxynitrobenzene (yield 90.6%) was obtained as a yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 6 1.86-2.02 (4H, m), 2.15-2.23 (2H, m), 2.87 (1H. m), 3.96 (3H, s), 4.06 (2H, d, J=6.84 
Hz), 6.90 (1 H. 6, J=9.28 Hz), 7.74 (1 H, d. J=2.93 Hz), 7.90 (1 H, dd, J=9.28, 2.93 Hz) 

(2) Synthesis of 3-(3-cvclobutvlmethoxv>4-methoxvanilino)-2-cvclope nten-1-one 

[0104] According to the same procedure as in Example 1(2), using 3-cyclobutylmethoxy-4-methoxynitrobenzene 
instead of 3-cyclopentyloxy-4-methoxy nitrobenzene. 3-cydobutylmethoxy-4-methoxyani!ine was obtained as a purple 
oil. Next, according to the same procedure as in Example 1.(3), using 3-cyclobutylmethoxy-4-methoxyaniline instead of 
3-cyclopentyloxy-4-methoxyaniline, the title compound (yield 92.8%) was obtained as a light brown solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.83-1.98 (4H, m), 2.13-2.20 (2H, m), 2.47-2.49 (2H, m), 2.73-2.74 (2H, m), 2.83 (1H, 
m). 3.86 (3H, s), 3.95 (2H. d, J=7.33 Hz), 5.47 (1H, s), 6.60 (1H, broad s), 6.70 (1H, d, J=8.30 Hz), 6.75 (1H, s), 
6.83 (1H, d, J=8.30Hz) . . 

Example 52 

Synthesis of 3-(3-cvdobutvlmethoxy-4-methoxvanilinoV2-methvl-2-cvdopenten-1-one (Compound No. 52 of Table 1) 

[0105] According to the same procedure as in Example 10, using 3-cyclobutylmethoxy-4-methoxyaniline produced 
in Example 51(2) instead of 3-(2-indanyloxy)-4-methoxyaniline, the title compound (yield 92.7%) was obtained as a 
colorless solid. 

1 H-NMR (400 MHz, CDCI3) 8 1.68 (3H, s), 1.84-2.00 (4H, m), 2.07-2.21 (2H, m), 2.39-2.41 (2H, m), 2.56-2.57 (2H, 
m), 2.84 (1H, m, J=6.84 Hz), 3.87 (3H, s), 3.97 (2H, d, J=6.84 Hz), 6.44 (1H, broad s), 6.71-6.73 (2H, m), 6.84 (1H, 
d, J=8.30 Hz) 

Example 53 

Synthesis of 3-f3-f2-(2-indanvnethoxv1-4- methoxvanilino1-2-methyl-2-cvclohexen-1 -o ne (Compound No. 53 of Table 1) 

[0106] According to the same procedure as in Example 46, using 3-[2-(2-indanyl)ethoxy]-4-methoxyaniline pro- 
duced in Example 34(2) instead of 3-[rel(1R,2R,4S)-bicyclo[2.2.1]hept-2-yloxy]-4-methoxyaniline, the title compound 
(yield 92.0%) was obtained as a light brown solid. 

1 H-NMR (400 MHz, CDCI3) 8 1.84 (3H, s), 1.89 (2H, m), 2.09 (2H, q, J=6.35 Hz), 2.36-2.39 (4H, m), 2.68-2.70 (3H, 
m), 3.12-3.14 (2H, m), 3.88 (3H, s), 4.09 (2H, t, J=6.35 Hz), 6.13 (1H. broad s). 6.67 (1H, s), 6.68 (1H, d. J=8.30 
Hz), 6.84 (1H, d, J=8.30 Hz), 7.14 (2H, m). 7.19-7.20 (2H, m) 

Example 54 

Synthesis of 3-f3-cydopentvlmethoxv-4-methoxvanilino)-2-methyl-2-cvclohexen-1-one (Compound No . 54 of Table 1^ 

[0107] According to the same procedure as in Example 46, using 3-cyclopentylmethoxy-4-methoxyaniIine pro- 
duced in Example 40(2) instead of 3-[rel(1R,2R,4S)-bicyclo[2.2.1]hept-2-yloxy]-4-methoxyaniline, the title compound 
(yield 91 .6%) was obtained as a light brown solid. 
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1 H-NMR (400 MHz, CDCI 3 ) 6 1.35-1.39 (2H, m), 1.60-1.66 (4H, m), 1.83 (3H. s). 1 .83-1.90 (4H, m), 2.36-2.39 (4H, 
m), 2.44 (1H. m), 3.86 (2H, d, J=9.76 Hz), 3.87 (3H, s), 6.15 (1H, broad s), 6.65-6.67 (2H. m), 6.83 (1H, d, J=8.79 
Hz) 

Example 55 

Synthesis of 3-(3-cvdohexvloxv-4-methoxvanilinoV2-methvl-2-cvclohexen-1-one (Compound No. 55 of Table 1) 

[0108] According to the same procedure as in Example 46, using 3-cyclohexyloxy-4-methoxyaniline produced in 
Example 13(2) instead of 3-[rel(1R.2R,4S)-bicyclo[2.2.1]hept-2-yloxy]-4-methoxyaniline, the title compound (yield 
81 .2%) was obtained as a light brown solid. 

1 H-NMR (400 MHz, CDCI 3 ) 5 1.24-1.42 (3H, m), 1.49-1.62 (2H, m), 1.65-1.92 (5H, m), 1.83 (3H, s), 2.01-2.04 (2H, 
m), 2.37-2.39 (4H, m), 3.86 (3H, s), 4.18 (1H, m), 6.11 (1H, broad s), 6.66-6.68 (2H, m), 6.84 (1H, d, J=9.27 Hz) 

Example 56 

Synthesis of 3-(N-benzvl-3-cvclohexvloxv-4- methoxvanilinoV2-cvclo penten-1-one (Compound No. 56 of Table 1) 

[0109] According to the same procedure as in Example 26, using 3-(3-cyclohexyloxy-4-methoxyanilino)-2- 
cyclopenten-1-one produced in Example 13(3) instead of 3-(3-cyclopentyloxy-4-methoxyanilino)-2-cyclopenten-1-one, 
and using benzyl bromide instead of methyl iodide, the title compound (yield 89.4%) was obtained as a yellow oil. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1 .22-1 .29 (3H, m), 1 .41 -1 .49 (2H, m), 1 .56-1 .58 (1 H, m), 1 .76-1 .79 (2H, m), 1 .85-1 .88 
(2H, m), 2.41 (4H. broad s), 3.84 (3H, s), 3.96-4.01 (1H, m) 4.75 (2H, s), 5.38 (1H, broad s), 6.52 (1H, d. J=2.44 
Hz), 6.69 (1H, dd, J=8.79, 2.44 Hz), 6.81 (1H, d, J=8.79 Hz), 7.20-7.34 (5H, m) 

Example 57 

Synthesis of 3-f3-cvclohexvloxv-4-methoxv-N-(2-naphthvlmethvnanilino1-2-cvclopenten -1-one (Compound No. 57 of 
Table 1) 

[0110] According to the same procedure as in Example 56, using 2-(bromomethyt) naphthalene instead of benzyl 
bromide, the title compound (yield 85.1%) was obtained as a light brown oil. 

1 H-NMR (400 MHz, CDCI 3 ) 6 1 .08-1 .1 8 (3H, m), 1 .31 -1 .40 (2H, m), 1 .47-1 .51 (1 H, m), 1 .61 -1 .64 (2H, m), 1 .73-1 .75 
(2H, m), 2.42 (4H, broad s), 3.82 (3H, s), 3.84-3.90 (1 H, m), 4.90 (2H, s), 5.47 (1 H, broad s), 6.49 (1 H, broad), 6.72 
(1H, dd. J=8.79, 2.44 Hz), 6.80 (1H, d. J=8.79 Hz), 7,35 (1H, d, J=8.30 Hz), 7.46-7.48 (2H, m), 7.60 (1H, s), 7.74- 
7.83 (3H, m) 

Example 58 

» 

Synthesis of 3-r3-cvclooentvloxv-4-methoxv-N-(2<3uinolinemethvnanilino1-2-cyclo Denten-1-one (Compound No. 58 of 
Table 1) 

[0111] According to the same procedure as in Example 26, using 2-(chloromethyl)quino!ine hydrochloride instead 
of methyl iodide, the title compound (yield 96.8%) was obtained as a black-brown oil. 

1 H-NMR (400 MHz, CDCI3) 5 1.52 (2H, m), 1.76 (6H, m), 2.42 (2H, broad), 2.61 (2H, broad), 3.83 (3H, s), 4.60 (1H. 
m), 5.08 (2H, s), 5.19 (1H, broad), 6.79-6.85 (3H, m), 7.38 (1H, d, J=8.30 Hz), 7.55(1H, dd, J=7.33, 6.83 Hz), 7.73 
(1H, dd, J=8.30, 6.83 Hz), 7.82 (1H, d, J=8.30 Hz), 8.03 (1H, d. J=8.30 Hz), 8.15 (1H, d, J=8.30 Hz) 

Example 59 

Synthesis of 3-(3-cvdopentvloxv-4-methoxv-N-propvlanilinoV2-cvclopenten-1-one (Compo und No. 59 of Table 1) 

[0112] According to the same procedure as in Example 26, using propyl iodide instead of methyl iodide, the title 
compound (yield 95.1%) was obtained as a brown oil. 
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1 H-NMR (400 MHz, CDCI 3 ) 8 0.99 (3H, t, J=7.33 Hz), 1.63 (4H, m), 1.82-1.95 (6H, m), 2.35 (4H, broad), 3.50 (2H, 
t, J=7.32 Hz), 4.74 (1H, m), 5.20 (1H, broad), 6.66 (1H, d, J=2.45 Hz), 6.71 (1H, dd, J=8.30, 2.45 Hz), 6.86 (1H, d/ 
J=8.30 Hz) 

Example 60 

Synthesis of 3>(N>cvclopentvl-3-cvdopentvloxv-4-methoxvanilino)-2-cvcloDenten-lK)ne (Compoun d No. 60 of Table 11 

[0113] According to the same procedure as in Example 26, using bromocyclopentane instead of methyl iodide, the 
title compound (yield 27.3%) was obtained as a light brown oil. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.46 (2H, broad), 1.55 (4H, m), 1.63 (2H, m), 1.85-1.93 (8H, m), 2.30 (4H, broad), 
3.87 (3H, s), 4.11 (1H, broad), 4.73 (1H. m), 5.26 (1H, broad), 6.59 (1H, d, J=2.44 Hz), 6,64 (1H. dd, J=8.30, 2.44 
Hz),6.84(1H,d, J=8.30 Hz) 

Example 61 

Synthesis of 3-f3-cvdopentvloxv-4-methoxv-N-(2-PYridvlmethvl)anilinoV2-cvclopenten-1-one (Compo und No. 61 of 
Table 1 ) 

[01 14] According to the same procedure as in Example 26, using 2-(chloromethyl)pyridine hydrochloride instead of 
methyl iodide, the title compound (yield 81 .6%) was obtained as a yellow-brown oil. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.60-1.63 (2H, m), 1.80-1.87 (6H, m), 2.41-2.58 (4H, broad), 3.84 (3H, s), 4.65 (1H, 
broad). 4.90 (2H, s), 5.12 (1H, broad), 6.76-6.82 (3H, m), 7.19-7.22 (2H, m), 7.66 (1H, ddd, J=7.81, 7.81, 1.47 Hz), 
8.58 (1H, d, J=4.40 Hz) 

Example 62 

Synthesis of 3-f3-cyclopentvloxv-4-methoxy-N-(2- naphthvlmethyl)anilino]-2-cyclopenten-1 -one (Compound No. 62 of 
Table 1) 

[0115] According to the same procedure as in Example 26, using 2-(bromomethyl)naphthalene instead of methyl 
iodide, the title compound (yield 92.3%) was obtained as a light pink oil. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.46-1.49 (2H, m), 1.65-1.71 (6H, m). 2.42 (4H, broad), 3.82 (3H, s), 4.48 (1H, m), 
4.91 (2H, s), 5.45 (1H, broad), 6.49 (1H, broad), 6.69 (1H, dd, J=8.79, 2:44 Hz), 6.78 (1H, d, 7=8.79 Hz), 7.35 (1H, 
dd, J=8.30, 1.47 Hz), 7.47-7.49 (2H, m), 7.61 (1H, s), 7.75-7.77 (1H, m). 7.80-7.83 (2H, m) 

Example 63 

Synthesis of 3-r3-cyclopentvloxy-4-methoxv-N-( 3-pvridvlmethvnanilino1-2-cvclopenten-1-one (Compound No. 63 of 
Table 1) . 

[01 1 6] According to the same procedure as in Example 26, using 3-(chloromethyl)pyridine hydrochloride instead of 
methyl iodide, the title compound (yield 77.2%) was obtained as a brown oil. 

1 H-NMR (400 MHz, CDCy 8 1.59-1.60 (2H, m), 1.80-1.85 (6H, m), 2.41 (4H, broad), 3.84 (3H, s), 4.61 (1H, m), 
4.78 (2H, s), 5.29 (1H, broad), 6.52 (1H, d, J=2.44 Hz), 6.64 (1H, dd. J=8.30. 2.44 Hz), 6.80 (1H, d, J=8.30 Hz). 
7.25-7.28 (1H, m), 7.56 (1H, d, J=7.32 Hz), 8.45 (1H, d, J=1.95 Hz). 8.55 (1H, dd. J=4.88, 1.95 Hz) 

Ex a m p le 64 

Synthesis of 3-(3-cyclopentytoxv-4-methoxv-N-pentylanilinoV2-cvclopenten-1-one (Compound No. 64 of Table 1) 

[01 1 7] According to the same procedure as in Example 26. using amyl iodide instead of methyl iodide, the title com- 
pound (yield 100%) was obtained as a brown oil. 
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1 H-NMR (400 MHz, CDCI 3 ) 8 0.88 (3H, t t J=6.84 Hz), 1.25-1.33 (4H, m), 1.63-1.68 (4H, m), 1.82-1.86 (2H, m), 
1.89-1.95 (4H ( m), 2.35 (4H ( broad), 3.53 (2H, bt, J=7.81 Hz), 3.87 (3H, s), 4.74 (1H, m), 5.20 (1H, broad). 6.65 
(1H, d. J=2.44 Hz), 6.70 (1H, dd, J=8.30, 2.44 Hz), 6.86 (1H, d, J=8.30 Hz) 

Example 65 

Synthesis of 3-f3-f2-indanvloxv)-4-methoxv-N'methylanilinol-2-cvdohexen-1-one fCompoun d No. 65 of Table 1) 

[0118] According to the same procedure as in Example 26, using 3-[3-(2-indanyloxy)-4-methoxyanilino]-2- 
cyclohexen-1 -one produced in Example 19(1) instead of 3-(3-cyclopentyloxy-4-methoxyanilino)-2-cyclopenten-1-one, 
the title compound (yield 83.2%) was obtained as a yellow oil. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.90-1.93 (2H, m), 2.24 (2H, t, J=6.35 Hz), 2.32 (2H, t, J=6.35 Hz), 3.23 (2H, dd, 
J=16.60. 3.42 Hz), 3.23 (3H, s), 3.39 (2H, dd, J=16.60, 6.34 Hz), 3.83 (3H, s), 5.16 (1H, m, J=3.42 Hz), 5.31 (1H. 
S), 6.69 (1H, d. J=2.44 Hz), 6.72 (1H, dd, J=8.30, 2.44 Hz), 6.86 (1H, d, J=8.30 Hz), 7.18-7.21 (2H, m), 7.24-7.26 
(2H, m) 

Example 66 

Synthesis of 3-rN-benzv»-3-(2-indanvloxv)-4-methoxvanirmo1-2-cvclohexen-1-one {Compound No. 66 of Table 1) 

/ ■ m 

1 r 

[0119] According to the same procedure as in Example 65, using benzyl bromide instead of methyl iodide, the title 
compound (yield 55.6%) was obtained as a light brown oil. 

"'H-NMR (400 MHz, CDCI3) 8 1.94-1 .97 (2H, m), 2.31 -2. 36^(4 H, m), 3.09 (2H, dd. J=16.60, 3.91 Hz), 3.23 (2H, dd, 
J=16.60, 6.34 Hz), 3.80 (3H, s). 4.79 (2H, s), 5.00 (1H, m, J=3.42 Hz), 5.45 (1H, s), 6.56 (1H, d, J=2.44 Hz), 6.72 
(1H, dd, J=8.30, 2.44 Hz), 6.82 (1H. d, J=8.30 Hz). 7.16-7.23(7H. m), 7.28-7.35 (2H. m) 

Example 67 

Synthesis of 3-[3-(2-indanvioxv)-4-methoxv-N-(2- naphthylmethvnanilino1-2-cvclohexen-1-one (Compound No. 67 of 
Table 1) 

[0120] According to the same procedure as in Example 65, using 2-(bromomethyl)naphthalene instead of methyl 
iodide, the title compound (yield 48.9%) was obtained as a light brown oil. 

1 H-NMR (400 MHz, CDCI3) 8 1.96-1.99 (2H, m), 2.33-2.38 (4H, m), 2.95 (2H, m), 3.06 (2H, dd, J=16.60, 6.35 Hz), 
3.79 (3H, s), 4.90 (1 H, m, J=3.42 Hz), 4.94 (2H, s), 5.56 (1 H, s), 6.50 (1 H, d, J=2.44 Hz), 6.76 (1 H, dd, J=8.79, 2.44 
Hz), 6.82 (1H, d. J=8.79 Hz), 7.04-7.06 (2H, m), 7.12-7.14 (2H. m), 7.35-7.37 (1H, m), 7.47-7.50 <2H, m)/7.62 (1H, 
S). 7^77-7.84 (3H, m) 

Example 68 

Synthesis of 3-[3-(2-indanyloxv)-4-methoxv-N-(2-pvridvlmethyl)anilino]-2-cvclohexen-1-one (Compound No. 68 of 
Table 1) 

[0121] According to the same procedure as in Example 65, using 2-(chloromethyl)pyridine hydrochloride instead of 
methyl iodide, the title compound (yield 70.5%) was obtained as a light brown oil. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.94-1.99 (2H, m), 2.31 (2H, t, J=6.35 Hz), 2.40 (2H, t, J=6.35 Hz), 3.16 (2H, dd, 
J=16.60, 3.42 Hz), 3.32 (2H, dd, ^16.60, 6.84 Hz), 3.81 (3H, s). 4.92 (2H, s), 5.09 (1H, m), 5.29 (1H, s), 6.82-6.85 
(3H, m), 7.17-7.28 (6H, m), 7.67 (1H, ddd. J=7.81, 7.81, 1.96 Hz), 8.58 (1H, bd, J=3.91 Hz) 

Example 69 

Synthesis of 2-benzyl-3-(3-cvclopentvloxv-4-methoxvanilino>-2-cvclohexen-1-one (Compound No. 69 of Table 1^ 
[0122] According to the same procedure as in Example 1, using 2-benzyl-1 ,3-cyclohexanedione instead of 1,3- 
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cyclopentanedione, the title compound (yield 94.1%) was obtained as a light pink solid. 

1 H-NMR (400 MHz, CDCI 3 ) 8 1.61 (2H, broad), 1.82-1.91 (6H, m), 1.95 (2H, m, J=6.35 Hz), 2.40 (2H, t. J=6.35 Hz), 
2.47 (2H, t. J=6.35 Hz), 3.81 (3H, s), 3.84 (2H, s), 4.63 (1H. m), 6.21 (1H, broad s), 6.31 (1H, d, J=2.44 Hz), 6.40 
(1H, dd, J=8.79, 2.44 Hz), 6.73 (1H, d, J=8.79 Hz), 7.18-7.31 (5H, m) 

j 

Example 70 

Synthesis of 3-(3-cvcloDent^oxv-4-methoxv-N-methvianilinoV2"methvl-2-cvclopenten-1-one (Compo und No. 70 of 
Table H 

[0123] According to the same procedure as in Example 26, using 3-(3 -cyclopentyloxy-4-methoxyanilino)-2 -methyl - 
2-cyclopenten-1-one produced in Example 4 instead of 3-(3-cyclopentyloxy-4-methoxyanilino)-2-cyclopenten-1-one, 
the title compound (yield 62.8%) was obtained as a brown solid. 

1 H-NMR (400 MHz, CDCI 3 ) 6 1.26 (3H. s), 1.59-1.62 (2H, m), 1.81-1.94 (6H, m), 2.39-2.41 (2H, m), 2.59-2.60 (2H, 
m), 3.42 (3H, s), 3.86 (3H, s), 4.73 (1H, m, J=3.42 Hz), 6.69 (1H, d, J=2.44 Hz), 6.73 (1H, dd, J=8.79, 2.44 Hz), 
. 6.83 (1H,d, J=8.79Hz) 

Example 71 

Synthesis of 3-(N-benzvl-3-cyclopenrvto ^ (Compound No, 71 of 

Table 1) ' " 

[0124] According to the same procedure as in Example 70, using benzyl bromide instead of methyl iodide, the title 
compound (yield 27.5%) was obtained as a brown-solid. 

1 H-NMR (400 MHz, CDCI3) 8 1.30 (3H, s), 1.55-1.56 (2H, m), 1.77 (6H, broad), 2.41-2.43 (2H, m), 2.66-2.67 (2H, 
m), 3.79 (3H, s), 4.55 (1H, m), 4.92 (2H, s), 6.55 (1H, d, J=2.44 Hz), 6.66 (1H, dd, J=8.79, 2.44 Hz), 6.75 (1H, d, 
J=8.79 Hz), 7.21-7.37 (5H, m) 

Example 72 

Synthesis of 3-r3-cvclopentyloxv-4-methoxv-N-(2-Quinoline methvnanilino1-2-methvl-2-cvclopenten-1-one (Compound 
No, 72 pf Table 1) 

[0125] According to the same procedure as in Example 70, using 2-(chloromethyl)quinoline hydrochloride instead 
of methyl iodide, the title compound (yield 36.2%) was obtained as a red-brown oil. 

1 H-NMR (400 MHz, CDCI3) 8 1.29 (3H, s), 1.50 (2H, broad), 1.73 (6H, broad), 2.42-2.43 (2H, m), 2.76 (2H, broad), 
3.81 (3H, s), 4.55 (1H, m), 5.20 (2H, s), 6.74-6.80 (3H, m), 7.35 (1H t d, J=8.30 Hz), 7.55(1 H, m), 7.74 (1H, m), 7.83 
(1H, d, J=8.30 Hz), 8.04 (1H, d, J=8.30 Hz), 8.16 (1H ( d, J=8.30 Hz) 

Example 73 

Synthesis of 3-[3-f2-indanvloxvV4-methoxv-N-f4-pvridvlmethvhaniHno1-2-methvl-2-cvclopenten>Vone (Compound No, 
7 3 of Table 1 ) 

[0126] According to the same procedure as in Example 26. using 3-[3-(2-indanyloxy)-4-methoxyanilino]-2-methy1- 
2-cyclopenten-1-one produced in Example 10 instead of 3-(3-cyclopentyloxy-4-methoxyanilino)-2-cyclopenten-1-one, 
and using 4-(chioromethyl)pyridine hydrochloride instead of methyl iodide, the title compound (yield 38.8%) was 
obtained as a brown oil. ' ■ " * 

r 

1 H-NMR (400 MHz, CDCI3) 8 1.34 (3H, s), 2.43-2.45 (2H, m), 2.63 (2H, m), 3.12 (2H, dd, J=16.60, 3.90 Hz), 3.25 
(2H, dd, J=16.60, 6.84 Hz). 3.80 (3H, s), 4.95 (2H, s), 5.04 (1H, m, J=3.42 Hz), 6.64 (1H, d, J=2.44 Hz), 6.72 (1H, 
dd, J=8.30, 2.44 Hz), 6.79 (1H, d, J=8.30 Hz), 7.17-7.23 (6H, m), 8.62-8.64 (2H, m) 
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Example 74 

Synthesis of 3-f3-(2-indanvloxvM-methoxv-N-(2-napWhvlme^ -one (Compound 

No. 74 of Table H 

5 

[0127] According to the same procedure as in Example 73, using 2-(bromomethyl) naphthalene instead of 4-(chlo- 
romethyl)pyridine hydrochloride, the title compound (yield 24.9%) was obtained as a brown oil. . 

1 H-NMR (400 MHz, CDCI 3 ) 6 1.35 (3H, s), 2.45-2.48 (2H, m), 2.75 (2H, broad), 2.93 (2H, dd, J=16.60, 3.91 Hz), 
10 3.04 (2H, dd. J=1 6.60, 6.35 Hz), 3.78 (3H, s), 4.86 (1 H, m, J=3.42 Hz), 5.09 (2H, s), 6.54 (1 H, broad s), 6.77 (2H, 

s), 7.03-7.05 (2H, m), 7.11-7.13 (2H, m), 7.36-7.39 (1H, m), 7.50-7.52 (2H, m), 7.64 (1H, s), 7.80-7.88 (3H, m). 

Example 75 

15 Synthesis of 3-(3-cvciopentvloxv-4-methoxvanilinoV2-methvi-2-cvclohexen-1-on e (Compound No. 75 of Table 1) 

[0128] According to the same procedure as in. Example 46, using 3-cyclopentyloxy-4-methoxyaniline produced in 
Example 1(2) instead of 3-[rel(1 R,2R,4S)-bicyclo[2.2.1]hept-2-yloxy]-4-methoxyaniIine, the title compound (yield 
85.9%) was obtained as a light gray solid. 
20 . , 

1 H-NMR (400 MHz, CDCI 3 ) 6 1.63 (2H, m). 1.83 (3H, s). 1.87-1.96 (8H, m), 2.38 (4H, t, J=6.35 Hz), 3.86 (3H, s), 
4.75 (1H, m, J=2.93 Hz), 6.13 (1H, broad s), 6.64-6.66 (2H, m), 6.82 (1H, d, J=7.82 Hz) 

Example 76 

25 

Synthesis of 3-f3-(2-indanvloxv)-4-methoxv-N- methvlanilinoV2-cvclopenten-1-one (Compound No. 76 of Table 1) 

[0129] According to the^same procedure as in Example 26, using. 3-[3-(2-indanyloxy)-4-methoxyani!ino]-2- 
cyclopenten-1-one produced in Example 9(3) instead of 3-(3-cyclopentyloxy-4-methoxyanilino)-2-cyclopenten-1-one, 
30 the title compound (yield 1 00%) was obtained as a light brown oil. 

1 H-NMR (400 MHz, CDCI 3 ) 6 2.42 (4H, broad), 3.23 (2H, dd, J=16.60, 3.42 Hz), 3.32 (3H, s). 3.39 (2H, dd. 
J=16.60, 6.83 Hz), 3.84 (3H, s), 5.16 (2H, m), 6.76-6.80 (2H, m), 6.88 (1H, d, J=8.30 Hz), 7.18-7.26 (4H, m) 

35 Example 77 

Synthesis of 3-[N-benzyl-3-(2-indanvloxy)-4-methoxyanilinoV2-cycloperrten-1-one (Compound No. 77 of Table 1) 

[0130] According to the same procedure as in Example 76, using benzyl bromide instead of methyl iodide, the title 
40 compound (yield 94.3%) was obtained as a colorless oil. 

1 H-NMR (400 MHz, CDCI 3 ) 8 2.43 (4H, broad). 3.08 (2H, dd, J=16.60. 3.42 Hz), 3.22 (2H, dd. J=16.60. 6.84 Hz), 
3.81 (3H, s), 4.78 (2H, s), 4.98 (1H, m), 5.32 (1H, broad), 6.55 (1H, broad s), 6.74 (1H, dd, J=8.79, 2.45 Hz), 6.82 
(1H, d, J=8.79 Hz), 7.16-7.36 (9H, m) 

45 

Example 78 

Synthesis of 3-[3-(2-indanyloxvM-methoxv-N-(4- pyridvlmethyl)anilino1-2-cyclopenten-1-one (Compound No. 78 of 
Table 1) 

50 

. [01 31 ] According to the same procedure as in Example 76, using 4-(chloromethyl)pyridine hydrochloride instead of 
methyl iodide, the title compound (yield 77.2%) was obtained as a brown oil. 

1 H-NMR (400 MHz, CDCI 3 ) 8 2.45-2.55 (4H, broad). 3.13 (2H. dd, J=16.60, 3.42 Hz). 3.28 (2H. dd, J=16.60. 6.84 
55 Hz), 3.82 (3H, s), 4.79 (2H. s), 5.06 (1 H, m), 5.20 (1 H, broad). 6.65 (1 H, d. J=2.44 Hz), 6.76 (1 H. dd, J=8.30. 2.44 

Hz). 6.84 (1H. d. J=8.30 Hz). 7.18-7.24 (6H. m). 8.60-8.62 (2H, m) 
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Example 79 

Synthesis of 3"[3-(2"indanvloxy)-4-methoxy-N-(2-naphthvlmethvnanilino1-2-cvdopenten'1^ne (Compound No. 79 of 
Table 1) 

[0132] According to the same procedure as in Example 76, using 2-(bromomethyl) naphthalene instead of methyl 
iodide, the title compound (yield 100%) was obtained as a light brown solid. 

1 H-NMR (400 MHz, CDCI3) 6 2.45 (4H, broad), 2.92 (2H, dd, J=16.60. 3.42 Hz), 3.03 (2H, dd, J=16.60, 6.83 Hz), 
3.79 (3H, s), 4.86 (1H, m, J=3.42 Hz),.4.93 (2H, s), 5.51 (1H, broad), 6.48 (1H, broad), 6.77 (1H, dd, J=8.79, 2.44 
Hz), 6.82 (1H, d. J=8.79 Hz), 7.03-7.05 (2H, m),'7.1 1-7.14 (2H. m); 7.38 (1H, m), 7.50-7.52 (2H, m), 7.62 (1H, s), 
7.78-7.80 (1 H, mj, 7.83-7.85 (2H, m) 

Example 80 

Synthesis of 3-[3-(2-indanv}oxv)-4-methoxv-N-(2- quinoMmethvnanilino1-2-cyc!openten-1-one (Compound No. 80 of 
Table 1) 

[0133] According to the same procedure as in Example 76. using 2-(chloromethyl)quinoline hydrochloride instead 
of methyl iodide, the title compound (yield 76.1%) was obtained as a light brown solid. 

1 H-NMR (400 MHz, CDCI 3 ) 5 2.45-2.64 (4H, broad), 3.06 (2H, dd, J=16.60, 3.42 Hz), 3.20 (2H, dd, J=16.60, 6.35 
Hz), 3.80 (3H, s), 5.01 (1H, m), 5.09 (2H, s), 5.22 (1H, broad), 6.82-6.90 (3H, m), 7.11-7.17 (4H, m), 7.41 (1H, 
broad), 7.56 (1 H, dd. J=8.30. 6.83 Hz), 7.72 (1 H, dd, J=8.30, 6.83 Hz), 7.83 (1 H. d, J=8.30 Hz), 8.04 (1 H, d, J=8.30 
Hz), 8.17 (1H.d, J=8.79Hz) 

* 

Example 81 

Synthesis of 3-rN-benzvl-3-[rel(1 R.2R.4SV bicvclor2.2.nhept-2-yloxy1-4-methoxvanHinoV2-cvclopenten-1-one (Com- 
pound No. 81 of Table 1) 

[0134] According to the same procedure as in Example 26, using 3-[3-[rel(1 R,2R,4S)-bicyclo[2.2.1]hept-2-yloxy]-4- 
methoxyanilino]-2-cyclopenten-1-one produced in Example 8(3) instead of 3-(3-cydopentyloxy-4-methoxyanilino)-2- 
cyclopenten-1-one, and using benzyl bromide instead of methyl iodide, the title compound (yield 92.3%) was obtained 
as a light yellow oil. 

1 H-NMR (400 MHz, CDCI 3 ) 6 1.00-1.11 (2H. m), 1.16-1.18 (1H, m), 1.47-1 £9 (5H, m), 2.29 (1H, m), 2.34 (1H, m), 
2.40 (4H, broad), 3.83 (3H, s), 3.96-3.98 (1H, m), 4.76 (2H, s), 5.30 (1H, broad). 6.46 (1H, broad). 6.67 (1H. dd, 
J=8.30, 2.44 Hz), 6.79 (1H, d, J=8.30 Hz), 7.20-7.22 (2H. m). 7.28-7.34 (3H. m) 

Example 82 

Synthesis of 3-f3-rrel(1 R.2R.4S)-bicvclof2.2.nhept-2-yloxv1-4-methoxv-N-(2-ouinolinemethvnanilinol-2-cvclopenten-1- 
one (Compound No. 82 of Table 1) 

[0135] According to the same procedure as in Example 81 , using 2-(chloromethyl)quinoline hydrochloride instead 
of benzyl bromide, the title compound (yield 92.8%) was obtained as a brown oil. 

1 H-NMR (400 MHz, CDCI 3 ) 8 0.96-1 .02 (2H. mj, 1 .1 1 -1 .1 4 (1 H, m), 1 .43-1 .44 (3H. m), 1 .54 (1 H, m), 1 .62-1 .65 (1 H, 
m), 2.23 (1 H, broad), 2.33 (1 H, broad), 2.43-2.67 (4H, broad), 3.82 (3H, s), 3.97 (1 H, broad), 5.07 (2H, s). 5.22 (1 H. 
broad), 6.72 (1H, broad). 6.79-6.84 (2H ( m), 7.38-7.39 (1H, m), 7.55 (1H, m), 7.73 (1H. m), 7.82 (1H, d, J=8.30 Hz), 
8.03 (1 H, d, J=8.30 Hz), 8.15 (1H, d. J=8.30 Hz) 
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Example 83 

Synthesis of 3-r3-[rel(1 R.2R.4S)-bicvclor2.2.1)hept-2-vloxvl-4-me1hoxvanilino1-2-cvclohexen-1'One (Compound No. 83 
of Table 11 

[0136] According to the same procedure as in Example 8, using 1 ,3-cyclohexanedione instead of 1 ,3-cyclopen- 
tanedione, the title compound (yield 90.1%) was obtained as a light yellow solid. 

1 H-NMR (400 MHz, CDCI 3 ) 61.11-1.13 (2H, m), 1 .1 9-1 .21 (1 H, m), 1 .48-1 .58 (3H, m), 1 .72-1 .75 (2H, m), 2.04 (2H, 
m, J=6.35 Hz), 2.32-2.37 (1H, m), 2.36 (2H, t, J=6.35 Hz), 2.46-2.49 (1 H, m), 2.48 (2H, t, J=6.35 Hz), 3.83 (3H, s), 
4.13-4.14 (1H, m), 5.42 (1H, s), 5.96 (1H, broad s), 6.63 (1H, d, J=2.44 Hz), 6.69 (1H, dd, J=8.30, 2.44 Hz), 6.80 
(1H.d, J=8.30 Hz) 

Example 84 

Synthesis of 3-fN-benzvt-3-frel(1 R.2R.4S)- bicvclor2.2.11hept-2-vloxv1-4-methoxvanilino1-2-cvclohexen-1-one (Com- 
pound No. 84 of Table 1) 

[0137] According to the same procedure as in Example 26, using 3-[3-[rel(1 R,2R,4S)-bicyclo[2.2.1]hept-2-yloxy]-4- 
methoxyanilino]-2-cyclohexen-1-one produced in Example 83 instead of 3-(3-cyclopentyloxy-4-methoxyanilino)-2- 
cyclopenten-1-one, and using benzyl bromide instead of methyl iodide, the title compound (yield 60.8%) was obtained 
as a light yellow oil. 

1 H-NMR(400 MHz, CDCl 3 ) 8 1.04-1.10 (2H, m), 1.16-1.18 (1H, m), 1.48-1 .54 (3H, m), 1.60-1.61 (1H, m), 1.67-1.69 
. (1H, m), 1.93 (2H, m, J=6.35 Hz), 2:30-2.31 (4H, broad), 2.33 (1H, m), 2.35 (1H, m), 3.83 (3H, s), 3.99-4.01 (1H, 
m), 4.77 (2H, s), 5.44 (1H, s), 6.47 (1H, d, J=2.44 Hz), 6.65 (1H, dd, J=8.30, 2.44 Hz), 6.79 (1H, d, J=8.30 Hz), 
7.19-7.21 (2H, m), 7.25-7.32 (3K m) 

Example 85 > 

Synthesis of 3-[3-f relf 1 R.2R.4S)-bicyclo[2.2.1]hept-2-vloxv]-4-methoxv-N-(4-pyridylmethvnanilino1-2-cvclohexen-1 -one 
(Compound No. 85 of Table 1) 

[0138] According to the same procedure as in Example 84, using 4-(chloromethy!)pyridine hydrochloride instead of 
benzyl bromide, the title compound (yield 44.6%) was obtained as a light brown oil. 

1 H-NMR (400 MHz, CDC! 3 ) 8 1.07-1.13 (2H, m), 1.18-1.21 (1H, m), 1.57-1.70 (5H, m), 1.94 (2H, m, J=6.35 Hz), 
2.29-2.33 (5H, m), 2.38 (1H, m), 3^84 (3H, s), 4.05-4.06 (1H, m), 4.77 (2H, s), 5.32 (1H, s), 6.52 (1H, d, J=2.44 Hz), 
6.67 (1H, dd. J=8.30. 2.44 Hz), 6.80 (1H, d, J=8.30 Hz), 7.17 (2H. d, J=5.86 Hz), 8.57 (2H, d, J=5.86 Hz) 
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Example 86 

Production of Tablets 

[0139] 30 g of 3-(3-cyclopentyioxy-4-methoxyanilino)-2-cyclopenten-1-one (Compound No. 1 of Table 1), 253 g of 
lactose, 63 g of corn starch, 40 g of low substituted hydroxypropylcellulose, and 4 g of calcium stearate were mixed and 
compressed by an ordinary method to prepare tablets each containing 10 mg of the compound. 

Example $7 
Production of Capsules 

[0140] 30 g of 3-[3-rel(1R.2R,4S)-bicyclo[2.2.1]hept-2-yloxy]-4-methoxyanilino]-2-cyclopenten-1-one (Compound 
No. 8 of Table r1), 260 g of lactose, 66 g of corn starch, and 4 g of calcium stearate were mixed, then the mixture filled 
into gelatin capsules by an ordinary method to prepare capsules each containing 10 mg of the compound. 

Example 88 

Production of Inhalant 

[0141] 4-(3-cyclopentyloxy-4-methoxyanilino)-1,2,5,6-tetrahydropyridin-2-one (Compound No. 21 of Table 1) was 
pulverized well to reduce it to a particle size of 1 to 5 um, 0.15 g of this and 60 g of lactose (325 mesh, made by DMV 
Co.) were mixed. An ordinary method was used to fill this into capsules. Each capsule was adjusted to contain 50 yvg of 
the compound. Inhalation was enabled by attaching the capsule to a powder inhalation container. 

Example 89 

Production of Ointment 

[0142] 100 mg of 4-[3 -(2-indanyloxy)-4-methoxyani lino] -2-cyclopenten-1 -one (Compound No. 9 of Table 1), 20 g of 
olive oil. and 79.9 g of white vaseline were mixed under sterile conditions. 

Test Example 1 

Separation of Phosphodiesterase (PDE) and Measurement of PDE Inhibitory Activity. 

[0143] Type I, III, IV, and V PDE isozymes were prepared to study the PDE inhibitory activities of and selectivities 
with the compound of the invention [Trends Pharmacol Sci.. 12, 19-27 (1992)]. Type I PDE was purchased from Sigma 
Corp. Type 111, IV, and V PDE isozymes were partially purified from platelets (Type III and V) or neutrophils (Type IV) 



38 



EP 0 994 100 A1 



10 



is 



collected from rats. Each enzyme source was homogenized in a buffer (pH 6.5) containing 20 mM bisTris, 2mM EDTA 
(i.e.. ethlenediamine tetraacetate), 2-mercaptoethanol, 0.001 mM pepstatin and 0.01mM leupeptin and was centrrfuged 
at 30000XG for 30 minutes to obtain a supernatant, which was applied to an ion exchange column (Q-Sepharose first 
flow, Pharmacia Corp.) and was eluted with 0 to 1M sodium acetate. Partially purified isozymes were identified by 
observing the inhibitory effects of conventional inhibitors. 

[0144] Each PDE isozymne and the test compound dissolved in DMSO (i.e., dimethylsulf oxide) were added to 50 
mM Tris - HCI buffer containing 5mM magnesium chloride. 3 H-cAMP (for type III and IV PDE) or 3 H-cGMP (for type I 
and V PDE) were added as substrates and were reacted at 30°C for 30 minutes. The reaction was terminated by plac- 
ing the test tube in boiling water of 100°C for 5 minutes. The nucleotides formed by PDE were broken down to ^-ade- 
nosine or 3 H-guanosine by S'-nucleotidase. The substrate and reaction product were separated through an ion- 
exchange column (i.e., QAE sephadex, Pharmacia Corp.). 

[0145] The eluted 3 H -nucleoside was measured for its radioactivity by a liquid scintillation counter. The inhibitory 
activities of the compound of the present invention are shown by the IC50 value (M). The inhibition of type IV PDE is 
shown in Table 2. Further, the inhibitory activities of the test samples against type I, III, and V PDE are 1/10 or less than 
that against Type IV PDE. 
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Table 2 (Continued! 
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30 Test Example 2 

Inhibitory Effects on Activity of Rat Neutrophils 

[0146] The release of super oxide anions was measured so as to study the inhibitory effects of the compound of 

35 the present invention on inflammatory leukocytes, that is, neutrophils. 

[01 47] Blood sample was collected from Wister rats anesthetized with ether. It was superposed on a blood cell sep- 
aration solution (Polymorphoprep 1.113, Naicomed Farm) and the neutrophils were separated by centrifugation. The 
neutrophils were resuspended in a Hank's balanced salt solution at a concentration of 0.5X1 0 4 cells/ml. 0.1 mM of lusi- 
genin and the test substance dissolved in DMSO were added to 2ml of the cell suspension. The chemi luminescence 

40 generated by stimulation of 0.3 maicro M calcium ionophore A231 87 was measured by a chemiluminescence reader so 
as to evaluate the release of super oxide anions. The efficacy of the compounds of the present invention was expressed 
by an IC50 value and is shown in Table 3. 

45 Table 3 
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Test Example 3 

Inhibitory Effect on Antigen-Induced Bronchospasm (Anti-Asthmatic Action) 

[0148] Hartley male guinea-pig was sensitized by intramuscular administration of 35 mg Ovalbumin (OA) at first day 
and fourth day. After 25 to 29 days of first sensitization, trachial canula was introduced in the guinea pig anesthetized 
with pentobarbital and artificial ventilation was performed. The overflow of the ventilation was measured by the Konzett 
Roessler method while 0.2mg/kg OA were administered intravenously. The test compound was dissolved in polyethyl- 
ene glycol 400 and intravenously administered 10 minutes before OA challenge. The effect of the present invention was 
expressed by the ED50 value and is shown in Table 4. 
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Test Example 4 

TPA Induced Mouse Ear Edema Assay 

[0149] Male ICR mice. 5 week old, were divided into groups of seven to eight. 2 ug of TPA (phorbor 12-ministate; 
Sigma Co.) in 20 pJ acetone was applied to the inner and outer surface of right ear of each mouse to cause a reaction. 
0.1 mg of compound was dissolved in 20 of a tetrahydrofuran-methanol mixture (mixture ratio 1:1) and the solution 
(20 applied to the right ear immediately after TPA treatment. After 6 hour, the animals were sacrificed and right ear 
was punched out (0 6 mm) and weighed. The effect of compound was calculated as % inhibition as follows: 



% inhibition =100 



40 



TPA and compound treated - baseline control 
stimulated control/(TPA) -baseline control 
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The value was shown in Table 5. 
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Test Example 5 

Allergic Contact Dermatitis Assay 

25 [01 51 ] 8 to 9 week old ICR type male mice were divided into groups of 8 to 9 each for use. The shaved skin of the 
ventral surface of each of the mice was applied with a 0.5% DNFB (2, 4-dinitrofluorobenzene) acetone-olive oil solution 
(v/v=4/1) in an amount of 25 uJ/day over 2 days to sensitize it. Four days after the second day of sensitization, a 0.2% 
DNFB acetone-olive oil, solution was applied to the ear in an amount of 25 to induce contact-type dermatitis. After 24 
hours, the thickness of the ear was measured using a dial thickness gauge and the difference with the value before 

30 inducing the edema was found. The test compound was dissolved in 25 pJ of tetrahydrofuran -methanol (mixture ratio 
1 :1) and applied two times, that is, 1 hour before inducing the ear edema and 5 hours after it. 
[01 52] In Table 6, the effect of the compound was expressed by the ED^. 

35 Table 6 



Compound No. 


EDsq (^ig/site) 


9 


94 


14 


16 


22 


32 



Test Example $ 
45 Acute Toxicity Test 

[0153] Compounds of the present invention of Nos 1 to 85 in Table 1 were suspended in a saline containing 0.5% 
sodium carboxylmethylcellulose and were administered ddy male mouse intraperitoneal ly. The survival rate of the next 
day was examined. No death was observed at a dosage of 30 mg/kg of any compound. 

50 

INDUSTRIAL APPLICABILITY 

[0154] The compound of the present invention has a superior PDE IV inhibiting action and is useful as a drug for 
the treatment of asthma, dermatitis, and other inflammatory diseases; multiple sclerosis; and rheumatism and other 
ss autoimmune diseases. 
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Claims 

1 . A 3-anilino-2-cycloalkenone derivative having the formula (I): 



R3 R5 R« 



wherein R 1 represents a to C 8 alky! group which may have a substituent, except for an unsubstituted methyl 
group, a C 3 to C7 cycloalkyl group, a C 6 to C 10 bicycloalkyl group, a 3-tetrahydrofuryl group, or an indanyl group, 
R 2 represents a C-| to C 4 alkyl group, R 3 represents a hydrogen atom, a to C 5 alky! group which may have a 
substituent, a C 3 to C 7 cycloalkyl group, or-an acyl group, R4 represents a hydrogen atom, a C-, to C 5 alkyl group 
which may have a substituent, a halogen atom, a group having the formula (II): 

Hp 

cm 



wherein R 9 and R 10 independently represent a to C 5 alkyl group, or a group having the formula (III): 




(CH2)n N _c- 




wherein, n represents an integer of 2 to 6, provided that one CH 2 group may be substituted with one hetero atom 
selected from the consisting of oxygen, nitrogen, and sulfur, R 5 , R 6 , R 7 , and R 8 independently represent a hydro- 
gen atom, a C-, to C 5 alkyl group which may have a substituent, or a phenyl group which may have a substituent, 
X represents -(CR^R^ln- wherein R^ and R 12 independently represent a hydrogen atom, a to C 5 alkyl group 
which may have a substituent, or a phenyl group which may have a substituent, and n represents an integer of 0 to 
2 or -NR 13 - wherein R 13 represents a hydrogen atom or a C 1 to C 5 alkyl group which may have a substituent, and 
its optical isomers or their pharmaceutical^ acceptable salts or their hydrates or solvates. 

2. A compound as claimed in claim 1 , wherein R.| is a C 4 to C 6 alkyl group, a C 4 to C 7 cycloalkyl group, a C 6 to C 8 
bicycloalkyl group, a C A to C 5 alkyl group having as a substituent, a phenyl group, a naphthyl group, an indanyl 
group, or a C 3 to C7 cycloalkyl group which may have a substutuent, a 3-tetrahydrofuryl group, or an indanyl group. 

3. A compound as claimed in claim 2, wherein is a butyl group, a cyclopropyl group, a cyclopentyl group, a 
cyclohexy! group, a cyclopropylmethyi group, a cyclobutylmethyl group, a cyclop entylmethyl group, a (1-phenylcy- 
clopropyl)methyl group, a benzyl group, a phenethyl group, a 2-(1-naphthyl)ethyl group, a 2-(2-indanyl)ethyl group, 
a rel(1 R,2R,4S)bicyclo[2.2.1]hept-2-yl group, a 3-tetrahydrofuryl group, or an 2-indanyl group. 

4. A compound as claimed in any one of claims 1 to 3, wherein R 2 is a methyl group. 

5. A compound as claimed in any one of claims 1 to 4, wherein R 3 is a hydrogen atom, a methyl group, an ethyl group, 
a propyl group, a butyl group, a pentyl group, a 2 -pyridyl methyl group, a 3-pyridyl methyl group, a 4-pyridyl methyl 
group, a benzyl group, a 1 -naphthylmethyl group, a 2-naphthylmethyl group, a 2-quinolylmethyl group, a cyclopentyl 
group, or an acetyl group. 
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6. A compound as claimed in any one of claims 1 to 5, wherein R 4 is a hydrogen atom, a halogen atom, a methyl 
group, an ethyl group, a dimethylaminomethyl group, a morpholinom ethyl group, or a benzyl group. 

7. A compound as claimed in any one of claims 1 to 6, wherein, in X, n in the -(CRt 1 Ri2)n- is 0 or 1 and R-i , and R 12 
are independently a hydrogen atom or a methyl group or the R 13 of the -NR 13 - is a hydrogen atom, a to C3 alkyl 
group, or, a benzyl group. 

8. A compound as claimed in any one of claims 1 to 7, wherein R 5 , R 6 , R 7 , and R 8 are, independently, a hydrogen 
atom or a methyl group. 

9. A pharmaceutical composition containing a compound as claimed in any one of claims 1 to 8. 

1 0. A drug for the prevention or treatment of an inflammatory disease containing a compound as claimed in any one of 
claims 1 to 8. 

11 . A drug for the prevention or treatment of asthma containing a compound as claimed in any one of claims 1 to 8. . 

12. A drug for the treatment of dermatitis containing a compound as claimed in any one of claims 1 to 8. 

13. A drug for the treatment of dermatitis as claimed in claim 12, wherein said drug for the treatment of dermatitis is a 
drug for the treatment of atopic dermatitis, a drug for the treatment of contact dermatitis, a drug for the treatment of 
psoriasis, or a drug for the treatment of urticaria. 
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